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ADVERTISEMENT. 


The  present  eeries,  entitled  "  Smitbaonian  Miscellaneous  Collec- 
tions," is  intended  to  embrace  all  the  publications  i^ued  directly 
by  the  Smiihaonian  Institution  in  octavo  form;  those  in  quarto 
constituting  the  "  Smithsonian  Contributions  to  Knowledge."  The 
quarto  series  includes  raemoira  embracing  the  reconls  of  extended 
original  invesiigations aud  researches  resulting  in  what  are  believed 
to  be  new  trulha,  and  constituting  positive  additions  to  the  sum  of 
human  knowledge.  The  octavo  series  is  designed  to  contain  reporla 
on  the  present  state  of  our  knowledge  of  particular  branches  of 
science ;  instructions  for  collecting  and  digesting  facia  and  inateriats 
for  research  ;  lists  and  synopses  of  siwciea  of  the  organic  and  in- 
organic world  ;  museum  catalogues ;  reports  of  explorations ;  aids 
to  bibliographical  investigations,  etc.,  generally  prepared  at  the 
rspres?  request  of  ill'.'  Institution,  and  at  its  espeuse. 

The  position  of  a  work  in  one  or  the  other  of  the  two  series  will 
Bometimea  depend  upon  whether  the  required  illustrations  can  be 
presented  more  conveniently  in  the  quarto  or  the  octavo  form. 

In  the  Smithsonian  Contributions  to  Knowledge,  as  well  as  in  tbc 
present  series,  each  article  is  separately  paged  and  indexed,  and  the 
actual  date  of  its  publication  is  that  given  on  its  special  title  page, 
and  not  that  of  the  volume  in  which  it  is  placed.  In  many  cases, 
works  have  been  published,  and  largely  distributed,  years  before 
their  combination  into  volumes. 

While  due  care  is  taken  on  the  part  of  the  Smithsonian  Institu- 
tion to  insure  a  proper  standani  of  excellence  in  its  publications,  it 
will  be  readily  understood  that  it  cannot  hold  itself  responsible  for 
the  facta  and  conclusions  of  the  authors,  as  it  is  impossible  in  most 

cases  to  verify  their  statements. 

Spencer  F.  Baird, 
Secretary  Smithsonian  Institution. 
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ADVEETISEMENT. 


The  materials  for  a  biography  of  James  Smithson  are  exceedingly  soant^, 
and  no  life  of  him  has  ever  been  published.  Efforts  have  several  times 
beeD  made  by  the  Smithsonian  Institution  to  procure  facts  and  incidents 
relative  to  its  founder,  and  during  the  present  year  unusual  exertions  were 
put  forth  for  this  purpose. 

Nothing  new  has  been  elicited  however  from  these  recent  inquiries,  and 
Mr.  Bhees  has  collected  all  the  information  likely  to  be  obtained  and 
presents  it,  for  the  fiiBt  time,  as  an  authentic  account  of  the  distinguished 
man  who  was  no  less  noted  for  his  own  scientific  attainments  than  for  his 
remarkable  bequest. 

The  following  pages  include  a  sketch  of  his  life,  list  of  his  writings, 
notices  of  his  death,  and  tributes  to  his  memory. 

It  alei)  gives  a  concise  account  of  the  manner  in  which  the  legacy  was 
obtained  by  the  United  States,  of  the  legislation  of  Congress  in  relation  to 
its  acceptance  and  disposition,  and  of  the  final  passage  of  the  "  Act  to 
establish  the  Smithsonian  Institution." 

SPENCER  F.  BAIRD, 
Secretary  of  fA«  SmUhiorwm  InatitulKn. 

WASHiNOToy,  October,  1880. 
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JAMES  SMITHSOJJ  AND  HIS  BEQUEST. 

By  William  J,  Bhees. 


Jameb  Smithson  was  bom  in  Cogtant]  al)out  tbc  yuir  1754,  tliu  pre- 
cise date  anil  place  of  Li»  uativity  bciu{;  nuliuowii.*  II<>  wum  a  natural 
sou  of  Hagli  SiiiitbgoD,  lirsl  Duku  nf  Xurtliuiiiborluml,  bm  ttjotbi't  being 
a  Mrs.  Ulizabetb  Maeic,  of  au  old  tuinily  tn  VVUtHluI'{^  of  tbf  aatue  of 
Hunjrbrfunl.    Xotliing  ban  be(?n  Iwirned  of  tier  bistory. 

Bi](;b  SmitJisoM,  bi»  fatber,  was  dii<tiii;^iiKlied  un  a  iiit^iiiher  of  one  of 
the  most  illastrioiis  boases  of  Great  Britain,  and  al^o  bootiiso  of  htfl 
&lllauc4-  witb  tbe  renowned  family  of  I'orc.y. 

Tbe  Smitlii^on  baronetcy  arose  witb  an  (riirlicr  Hugli  Buiitbson,  the 
second  son  of  Antboiiy  Smithson,  t'H().,  of  Sewscome  or  Newsbain,  in  tbe 
pamli  of  Kirby-oii-tbo-Monut,  Torkahire,  who  wa<t  :hU8  rewarded  by 
Charles  II  iii  lOCO,  for  Ida  servicea  in  tbe  royulist  canse  dnring  the  civil 
Tars.  His  grandson,  Sb-  Ungb  Snutbson,  mariied  Elizal>etb,  daughter 
of  thi^  second  l^ord  Langdalc,  andhad  two  eons.  Ongh,  ihe  eldest,  died 
nnaiarried,  before  hia  father;  Laugdide,  tbe  second  eou,  married  Miss 
Bevely,  by  whom  be  left  one  eon,  Hugh.  This  eon  succeeded  bis  grand- 
father  as  Sir  Hugh  Sniithsou,  of  Stanwick,  m  1750,  and  was  tbe  fjttlier 
of  thr  •iiilije<-t  nf  Mir  prcsotit  sk('l{-h.  lie- rrKirricd  Lmly  Perry  on  the  Ifltb 
July,  1740.  Her  father  inherited  tJie  Dukedom  of  Somerset  in  1741, 
and  was  created  Earl  of  Northumberland  in  1749.  On  liis  death,  in 
1750,  Sir  Hugh  Smithson  succeeded  to  these  honors  and  on  tho  '2'2i\  of 
October,  17CC,  was  created  first  Duke  of  Northmnberlaud  I  and  Earl 
Percy,  with  succession  to  bis  heirs  male ;  and  iiually  in  17S4  tbe  barony 
of  Lovaine  of  Alnwick  was  added  to  bis  accumulated  dignities. 

The  Duchess  died  in  1 776.  The  Duko  survived  till  1786,J  and  was 
succeeded  by  his  son  Hugh  (half  brother  of  .lames  Smithson),  an  the 
second  Duke  of  Northumberland.^ 

Hogb  Smithson,  the  first  Duke  of  Northumberland,  bail  ( besides  James 
Smithson)  another  natural  son,  who  was  known  as  Henry  Louis  Dickin- 
son. He  received  a  good  education,  entered  the  military  service,  was 
commissioned  lieutenant-colonel  on  the  lat  of  .liinuarj ,  ISOO,  and  on  tbe 
4th  of  August,  1808,  took  command  of  the  Kighfy-fourth  Itegiment  of 
Foot  He  saw  active  service  on  the  Continent  and  in  Asia  and  Africa. 
Hia  estate  was  left  to  the  care  of  his  half-brother,  Mr.  James  Smithson, 
in  trust  for  tbe  benefit  of  his  sou,  and  this  was  probably  the  source  of  a 
large  part  of  the  fund  which  eventually  came  to  the  CTnited  States. 

'See  Appecdii.    Nole  3. 

IThere  was  &  previous  Dabe  of  NorthnniljerlaDil  who  died  without  iiwui;  in  1716, 
uid  tho  title  became  extinct.  [  See  Appendii.    Note  2. 

i  Sw  Appcodix.     Note  3. 


3  JAMES  SHITH80N  AND  HIS  BEQUEST. 

The  possessiou  by  the  first  Duke  of  Northumberland  of  titlea  and  dig- 
uitiee  only  ioferior  to  those  of  royalty  was  of  little  conseqaeuce  to  his 
son  James  Smithson.  Deprived  by  the  bar  sinister  on  bis  escntoheon 
firom  claiming  the  family  name  and  honors,  he  oevertheless  aspired  to  win 
a  &me  more  anirersal  and  lasting  than  these  could  have  bestowed  apon 
him.  He  devoted  himself  to  original  research  in  the  field  of  science,  and 
Boaght  to  be  known  and  honored  by  his  fellow-men  as  a  discoverer  of 
new  troths.  Moreover,  he  resolved  to  attach  his  name  to  an  inatitation 
nniqne  in  its  character,  noble  in  its  object,  and  nniversal  in  its  benefi- 
cence, of  which  John  Qoincy  Adams  has  well  said,  "Of  all  the  foaodiv- 
tions  of  ^tablishments  for  pious  or  charitable  uses  which  ever  sigualized 
the  spirit  of  the  age  or  the  comprehensive  beneficence  of  the  founder, 
Done  can  be  named  more  deserving  of  the  approbation  of  mankind." 

Smithson's  feeling  in  reganl  to  posthumous  fame  was  strikingly  ex- 
pressed in  the  following  sentence  found  in  one  of  his  mannscripta. 

"The  best  blood  of  England  flows  in  my  veins ;  on  my  father's  side  I 
am  a  Northumberland,  on  my  mother's  I  am  related  to  kings,  but  this 
avails  me  not^  My  name  shall  live  in  the  memory  of  man  when  the  titlee 
of  the  Northamberlands  and  the  Percys  are  extinct  and  forgotten." 

As  Piof.  W.  B.  Johnson  has  well  observed  in  speaking  of  Smithson : 
"The  man  of  science  is  willing  to  rest  on  the  basis  of  his  own  labors 
alone  for  his  credit  with  mankind,  and  his  fame  with  future  generations. 
In  the  view  of  such  a  man,  the  accidents  of  birth,  of  fortune,  of  local 
habitation,  and  conventional  rank  in  the  artificial  organization  of  society, 
all  sink  into  insignificance  by  the  side  of  a  siugle  truth  of  nature.  If 
he  have  contributed  his  mite  to  the  increase  of  knowledge ;  if  he  have 
diffused  that  knowledgofor  the  benefit  of  man,  and  above  all,  if  he  have 
applied  it  to  the  useftU,  or  even  to  the  ornamental  purposes  of  life,  he 
has  laid  not  his  family,  not  his  country,  but  the  world  of  mankind  nuder 
a  lasting  obUgation." 

The  eloquent  words  of  John  Quincy  Adams  in  reference  to  the  fame 
to  be  conferred  on  Smithson  by  the  successful  accomplishment  of  tlie 
great  design  he  had  in  view  by  his  bequest  are  appropriate  in  this  con- 
nection. 

"The  father  of  the  testator  upon  forming  his  alliance  with  the  heiress 
of  the  family  of  the  Percys,  assumed,  by  an  act  of  the  British  Parliament, 
that  name,  and,  under  it,  l>ecame  Duke  of  IiTorthnmberland.  But  re- 
nowned as  is  the  name  of  Percy  in  the  historical  annals  of  England; 
resounding  as  it  does  &om  the  summit  of  the  Cheviot  Hills  to  the  ears 
of  our  children  in  the  ballad  of  Chevy  Chace,  with  the  classical  com- 
mentary of  Addison;  treshened  and  renovated  in  our  memorj'  as  it  bas 
lecently  been  from  the  purest  tbuntain  of  poetical  inspiration  in  the  loft- 
ior  strain  of  Alnwick  Castle,  tuned  by  a  bard  from  our  own  native  land 
(Fit2  Greene  Halleck);  doubly  immortalized  as  it  is  in  the  deathless 
dramas  of  Sbakspeare ;  'confident  against  the  world  in  arms,'  as  it  maf 
have  been  in  ages  lot  may  still  be  iu  the  virtnes  of  its  present 
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pos&esmrs  by  uihoritunce,  let  tbo  triiHt  of  .ramos  SmitlisoQ  to  the  United 
Sutes  of  America  be  faithfully  exiicuted  by  their  repreaentativcs  in  Con- 
gress, let  the  result  accompUsh  hia  object,  '  the  increase  and  difTusiou  of 
knovvle<lge  among  men,' aud  a  wreath  of  more  unfading  vei-dui-o  shall 
entwine  itself  in  the  lapse  of  futui-e  ages  around  the  name  of  Smitiisom, 
tbau  the  united  hauda  of  tradition,  hitstory,  and  poetry  have  bi-aided 
aronnd  the  name  of  Percy  through  the  long  perspective  iu  ages  past  of 
a  thousand  years." 

The  Duke  of  Northumberland  provided  aliheral  education  for  his  son 
James,  who  pursued  hi^  studies  at  OsforJ  University,  where  be  became 
attached  to  Pembroke  Colloge,  distinguished  for  ha^'iug  among  ita 
fellows  the  learned  Blackstone,  the  eloijuent.  Whitliold,  and  the  cele- 
brated Dr.  Samuel  Johnson.  Here  the  youug  student  was  noted  for 
rliligeoce,  apphcutiou,  and  good  scholarship,  and  attracted  marked  at- 
tcution  by  his  prolicieacy  in  chemistry.  His  vacations  were  passed  in 
exclusions  to  collect  mioerals  and  ores  which  it  was  his  favorite  occn- 
patiou  to  analyze.  At  Oxford  he  received  the  irojiulHe  for  acii'iitiflo 
research  which  charai^terized  all  his  future  lU'e,  and  the  ardent  desire  not 
only  to  advance  knowledge  himself  hut  to  devote  in  after  years  his  whole 
fortune  to  provide  means  by  which  others  could  prosecute  this  high  and 
noble  piirsuit. 

He  WHS  graduated  at  Pembroke  College  on  the  2dth  of  May,  17S0,  ;is 
JAMEi^  Lewis  Macik,"  by  which  name  he  seems  at  that  time  to  have 
been  known,  and  which  he  retained  for  about  fourteen  years,  when  he 
adoi)ted  that  of  Jasies  SsiiTHSON.t 

Smithsoii  never  married,  and  as  a  man  of  wealth  had  ample  op- 
IJortunitj"  for  leisure  or  the  indulgence  of  mere  personal  gratification. 
But  idleness  and  pleasure  were  not  compatible  with  the  spirit  and  ardor 
of  the  young  student  of  chemistry.  He  diligently  i»ursued  his  investi- 
gations, and  his  ambition  to  become  associated  with  the  votaries  of 
science  induced  him  to  seek  membership  in  the  lioyal  Society  of  London. 

"  The  Royal  Society  of  London,"  says  Arago,  "  enjoys  throughout  the 
whole  kingdom  a  vast  and  deserved  consideration.  The  philosophical 
transactions  which  it  publishes  have  been  for  more  than  a  century  and 
a  half  the  glorious  archives  in  which  British  genius  holds  itan  honor  to 
deposit  its  titles  to  the  recognition  of  posterity.  The  wish  to  see  his 
name  inscribed  in  the  list  of  fellow-laborers  in  this  truly  national  col- 
lection beside  the  names  of  Newton,  Bradley,  Priestley,  and  Cavendish, 
has  always  been  among  the  students  of  the  celebrated  universities  of 
Cambridge,  Oxford,  Edinburgh,  and  Dublin,  the  most  anxious  as  well 
as  legitimate  object  of  emnlation.  Here  is  always  the  highest  point  of 
ambition  of  the  man  of  science." 

*t>at;iveu  io  tbe  Oxford  Catalogue.  Iu  the  Philosophical  TrausactioDS  and  tho 
Genilcmaii'H  Magazine  the  name  is  given  aa  James  LouU  Macie. 

t  His  second  paper  in  the  Fhilosopbical  Transactione,  loOS,  is  by  James  Smithwn. 
Sir  Dayics  Gilbert,  in  bis  eulogy  of  Mm  m  1630,  oalla  bini  Jamas  Lewis  Smithsou. 
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Tbo  following  ia  the  ofBcial  recommendation  of  hia  application  to  the 
society,  beariog  the  signatores  of  some  of  its  most  illuatrioas  members : 

"James  Lewis  Maoie,  Esq.,  M.  A.,  late  of  Pembroke  College,  Oxford^ 
and  now  of  John  Street,  Golden  Square — a  gentleman  well  versed  in 
various  branches  of  Natural  PbiloBophy,  and  particularly  in  Chymistiy 
and  Mineralogy,  being  desirous  of  becoming  a  Fellow  of  the  Eoyal  So- 
ciety, we  whose  names  are  hereto  subscribed  do,  from  our  personal 
knowledge  of  his  merit,  judge  him  highly  worthy  of  that  honour  and 
likely  to  become  a  very  useful  ami  valuable  Member." 

Richard  Kibwan. 

C.   F,  (jRETlLLE. 

0.  Blagben. 
H.  Cavesdish. 
Davtd  Pitcairn. 

He  was  admitted  a  fellow  on  the  26th  of  April,  1787,  in  less  than  one 
year  after  leaving  the  university." 

Smithson's  lodgings  for  some  time  were  in  Bentinek  street,  a  locality 
famous  as  the  phice  where  Gibbon  wrote  uuicli  of  his  "  Decline  and  Fall 
of  the  Roman  Ernitii-e."  Here,  with  authors,  artists,  and  savans.  Smith- 
sou  found  <!onj>enial  fellowship.  His  mind  was  filled  with  a  craving  for 
intellectual  di-velopment,  and  for  the  advancement  of  human  knowl- 
edge. To  enlarge  the  domain  of  thought,  to  discover  new  truths,  and 
to  make  pracliciil  application  of  these  for  the  promotion  of  civilization, 
were  the  gi-oat  ends  he  had  constantly  in  view. 

For  purposes  of  scientific  inquiry  he  engage<l  in  extensive  tours  in 
various  parts  of  Europe ;  making  minute  observations  wherever  he  went 
on  the  climale,  the  physical  leaiures  and  geologiciil  structtLre  of  the 
locality  ^-isited,  the  characteristics  of  its  minerals,  the  metliods  employed 
in  mining  or  smelting  ores,  aud  in  all  kinds  of  itiamifactures. 

These  numerous  joume.vs  and  sojourns  abroad  gave  him  a  cosmopoli- 
tan character,  and  illustrated  one  of  his  own  sayings:  "the  man  of 
science  is  of  no  country,  the  world  is  his  country,  all  mankind  his  coun- 

'Exlraei  from  Journal  Book  of  Ike  llogat  SocUti), 
Ordioary  meetiDg,  Jan.  18,  17 W.— Certificates  were  read  recom mending  for  etectioD 
IiODis  Pinto  lie  Sonaa  Contiobo,  Knight  of  the  Orders  of  Ualta  and  ChriHt,  and  Envoy 
Estraordinary  and  Minister  Plenipotentiary  from  the  Qaeeu  of  PortDgal  t«  the  Conrt 
of  Great  Britain.  Also  Sir  Thomaa  Oeiy  Cnllnm,  Bart.,  of  Bnry  Saint  Edmnnda,  in 
Saffolk,  and  James  Lewis  Macik,  Baq.,  M.  A.,  late  of  Pembroke  College,  Oxford,  and 
now  of  John  Stieet,  Oolden  Square. 

April  19, 178J. — Louis  Pinto  de  Booaa  Continbo,  Portngnese  Minister  at  the  Court  of 
Great  Britain,  Si rTbos.  Qerj  Cnllam,  Bart.,  and  JaH£8  Lswis  Mach,  Esq,,  CertiScatea 
in  whose  favonr  had  hong  the  osnal  time  in  the  Meeting  Boom  were  pat  to  the  ballot 
and  chosen  into  the  Society, 

Aprll2e,1787.— JaxksLkwiB  Hacib,Emi.,  and  Sir  Thos.Qery  Cnllam,  Bart.,  elected 
at  a  former  meeting  attended.  They  paid  their  admia^on  fees,  oomponnded  for  Aa- 
niial  Contrlhatlona,  and  having  signed  the  obligation  in  the  Charter  boolc  weie  ad- 
ttltted  fellows  of  the  Society. 
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tiymen."  This  fact  is  eaempliJied  by  the  life  of  SmithHOu — born  in  Eng- 
lanil,  Bpemiing  raost  of  his  time  iit  Framwnml  Oi-iruimv,  buriut]  in  Italy, 
■and  loaviiig  liis  name  and  fortune  to  tlit.-  Uniti'il  Stute^  o(  Aini^rica. 

Desiriug  to  bring  to  the  pnictical  ti-st  of  a<;tual  i-xiiLTiDiont  every 
thing  that  came  to  his  notice,  he  dcted  up  and  carried  with  him  a  porta- 
ble laboratory,  lie  <!olIcGtcd  also  a  cabiuet  of  uiinerals  i-onipome'l  of 
thooeands  of  minute  specimens,  iiicliiiling  all  the  rarest  gems,  so  that 
intmodiate  comparison  could  he  made  of  a  novel  or  nndeleruiinod  speci- 
IB«&,  with  an  acoaratcly  arranged  and  labtilcd  collection.  With  aiiouto 
bekutoeA,  his  weights  scarcely  exceeding  a  gram,  and  with  articles  so 
delicate  as  to  be  scarcely  risible,  ho  mode  the  most  accurate  and  satia- 
(ictory  determi nations.  With  a  l«w  pieces,  not  exceeditg  half  a  cnbio 
Inch  in  8iz«,  of  tubasheor,  a  substaucc  found  in  tho  hollow  uf  bamboo 
«anee,  he  made  over  two  hundred  und  Ufty  different  oxporimt>nts.  • 

The  viihui  which  Smilhson  placed  on  auch  minute  researches  ia  inci- 
dentally  &hnn-n  by  a  ramork  in  hia  paper  on  "flnorine."  lie  says, 
"there  may  be  persons  who,  measuring  the  importance  of  the  subject 
b>'  thu  magnitude  uf  the  object^  nill  cast  a  Kupercilious  look  on  r.his  dia- 
Mwsiou  :  but  the  particle  anil  the  planet  are  subject  to  the  eame  lawa,  and  1 
wliat  is  h'anied  of  the  one  will  be  known  of  the  other." 

Sjuillison'ri  ardor  lor  knowledge  and  his  zeal  as  a  collector  of  new  and 
nue  minerals  exposed  him  sometimes  to  hardship  and  privation.     Aa  4 
interesiiDg  acvouutof  one  of  his  joumeya  ia  given  in  him  private  jouru&L  J 

III  178-1.  iu  company  with  Sir.  Thornton,  Mons,  Fauj^is  ile  St.  Fond, 
the  celebrated  geologist  of  France,  the  Italian  Count  Andrioni,  and 
■others,  he  made  a  lonr  through  Now  Castle,  Edinburgh,  Gla!;gow,  Dum- 
barton, Tarbet,  Inverary,  Oban,  Arran,  and  the  island  of  Staffa. 

As  Btatcd  ill  Mr.  Sinithsoii'.s  jonniaj,  tlie  p;irty  had  arrived  at  a  house 
on  the  coast  of  Mali,  opposite  llie  islaud,  and  tlie  Jouruiil  continues: 

"Mr.  Turtusk  got  me  a  .separate  boat;  Pet  off  about  half])ast  eleven 
o'clock  in  the  morning,  on  Friiiay,  the  ;;4tlL  of  September,  for  Stafta. 
Some  wind,  the  sea  a  little  rough ;  wind  increased,  .sea  ran  very  high ; 
rowed  round  some  part  of  llie  island,  but  found  it  impossible  to  go  be- 
fore Fingal's  cave ;  was  obliged  to  return;  landed  on  Stafl'a  with  diffl- 
colty;  sailors  pnss  to  go  off  again  imniediately ;  am  unwilling  to  de- 
part without  having  thoroughly  examined  the  island.  Besolve  to  stay 
all  night.  Mr.  Maclaire  stays  with  me;  tho  other  party  which  was 
there  had  already  come  to  the  very  same  determination ;  all  crammed 
mto  one  bad  hut,  though  nine  of  ourselves  besides  the  family;  supped 
upon  eggs,  potatoes,  and  milk ;  lay  upon  hay,  in  a  kind  of  baru."  {The 
party,  be  it  remembered,  embraced  two  English  gentlemen,  one  French 
savant,  one  Itahan  count.) 

"25th.  Got  up  eaily,  sea  i-an  very  high,  wind  extremely  strong — no 
boat  could  put  off.  Breakfasted  on  boiled  potatoes  and  milk ;  dined 
op<m  the  same  j  only  got  a  few  very  bad  fish ;  supped  on  potatoes  and 

*  See  Appeudix.    NotP  1. 
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milk ;  lay  in  the  bam,  firmly  expecting  to  stay  there  for  a  week,  without 
even  bread." 

"Sunday  the  29th. — The  man  of  the  island  came  at  five  or  six  o'clock 
in  the  morning  to  tell  ns  that  the  wind  was  dropped,  and  that  it  wiu  a 
good  day.  Set  off  in  the  small  boat,  which  took  water  so  fast  that  my 
servant,  was  obliged  to  bait  conHtautly — the  sail,  an  old  plaid — the  ropes, 
old  garters." 

On  the  29th,  the  tourists  are  at  Oban,  where  a  little  circumstance  ia 
noted,  which  aigniflcantly  marks  the  zeal  and  activity  of  the  collector 
of  minerals  and  fossils,  and  the  light  in  which  devotion  to  geology  is 
BometimcB  viewed. 

'^September  20.— This  day  packed  up  my  fossils  in  a  barrel,  and  paid  2a. 
Qd.  for  their  going  by  water  to  Edinburgh.  Mr.  Stevenson  charged  half 
a  crown  a  uijjht  for  ray  rooms,  because  I  had  bronght  'atones  artd  dirt^ 
as  be  said  into  it." 

A  month  later  he  visited  Northwich. 

"October  28. — Went  to  visit  one  of  the  salt  mines,  in  which  they  told 
me  there  were  two  kinds  of  salt.  They  let  me  down  in  a  bucket,  in  which 
I  only  put  one  foot,  and  I  bad  a  miner  with  me.  I  tliink  the  first  shafb 
was  about  thirty  yards,  at  the  bottom  of  which  was  a  pool  of  water,  but 
on  one  side  there  was  a  horizontal  ojiening,  from  which  sunk  a  second 
Bhaf%,  which  went  to  the  bottom  of  the  pit,  and  the  man  let  us  down  in 
a  bucket  smaller  than  tlio  first."* 

These  incidents  indicate  the  character  of  Smithyon  as  a  scientific  en- 
thusiast, not  easily  deterred  by  tlie  fear  of  personal  inconvenience  from 
the  pursuit  of  liia  favorite  object. 

Much  of  his  life  was  i>assed  on  the  Oontiuent,  in  Berlin,  Paris,  Borne, 
Florence,  and  Geneva,  enjoying  everywhere  the  friendship  and  respect 
of  the  leading  men  of  8eiouce,t  and  always  devoting  himself  to  the  study 
of  physical  phenomeua.  Distinguished  autbors,  its  Oay-Lussac,  Marcet, 
Haiiy,  Berzelius,  and  Cordier,  [jivsented  liiin  with  their  scientific  papers^ 
as  soon  as  published,  and  lie  enjoyed  intimate  association  and  corre- 
spondence with  Davy,  Gilbert,  Arago,  Biot,  Klaproth,  Black,  and 
others.  § 

As  a  chemist,  Sir  Davies  Gilbert,  President  of  the  Royal  Society,  pro- 
nounced Smithson  to  be  the  rival  of  Wollaston,  of  whom  Magendie  said,. 
"  his  hearing  was  so  fine  he  might  have  been  thought  to  be  blind,  and  his 
sight  so  piercing  he  might  have  been  supposed  to  be  dea&"  It  is  related 
of  him  that  he  made  a  galvanic  battery  in  a  thimble,  and  a  platinum  wire- 
much  finer  than  any  hair. 

■  SmitiaoHian  JUiacell.  Coll.,  No.  337,  p.  140. 

tGaJtOD,  in  Bpeakiog  of  EraamuB  Darwin,  remarks:  "He  was  hold  in  very  high- 
Mteem  by  bin  eciuntiSo  friends,  inrlading  snoh  celebrities  as  Prieatlef  and  Jomea  Watt, 
kod  it  is  by  a  mua's  position  amoni;  bis  contempororiBs  and  oompntitora  that  bia  work 
may  moat  Justly  Im  appraised."    Fnaoia  Oaltoo,  E»gUth  Mm  of  SelatM, 

tSee  Appendix.— Nou  6. 

f  See  Appendix. — Note  &    . 
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Prot  Walter  R.  Johnson  haa  made  the  following  ruiDUrks  reapectiBg 
Smitlison : 

"  It  appears  from  his  itnblished  works  that  his  was  not  the  ubaraotor  of 
a  mere  smateor  of  scieni-e.  He  was  on  ai^tive  aud  iudustrioas  liiborer 
iu  tbe  most  iuterestiLg  uud  iuiportaiit  brauuh  of  research — oiiDeral 
chemisCr;.  A  coutemportirj-  of  Davy  and  of  WoU«atoD,  and  a  corre- 
^tondent  of  Black,  Banks,  Thomson,  and  a  host  of  otlier  names  re- 
nowned til  the  annals  of  science,  it  is  evident  that  his  laliors  had  to  un- 
dergo the  scratinj  of  those  who  i^ould  easily  Lave  detwited  eiTors,  bad 
any  of  a  serious  cbaract«r  been  committed.  His  was  a  capacity  by  no 
means  cont<?mptible  for  the  operations  and  expedients  of  tlie  laboratoiy. 
Hefislt  ilieimportaneeof  every  help  afforded  by  u  simplification  of  meth- 
ods and  means  of  research,  and  Ihe  nsu  of  minute  quantities  and  accu- 
rate delermi nations  in  eonductinn  his  inquiries," 

Smithsou  says  in  one  of  his  papers,  "otiL'inistry  is  yet  so  new  a  scittnoe," 
what  we  know  of  it  bears  so  small  a  proportion  to  wliat  we  arc  i^o- 
rant  of;  our  knowledge  in  eveiy  department,  of  it  is  so  incomplete,  con- 
sisting so  enlirely  of  isolated  points,  thinly  scattered,  like  lurid  specks  on 
a  vast  field  of  darkness,  that  no  reseai-chea  can  be  undertaKen  without 
producing  some  facts  leadin;^  to  consequences  which  exteud  beyond  Ihe 
boanilaiif!^  of  their  immediate  object."" 

Uany  of  these  "lurid  specks"  in  the  vast  field  of  darkness  of  which 
Smithson  spokt-  so  fccli!i;,'Iy,  have,  Prof.  JoluiNnn  nliserves,  "since  liis 
days  of  activity  expanded  into  broad  sheets  of  light.  Chemistry  has 
assumcil  its  rank  among  the  exact  sciences.  Methods  and  instruments 
of  analy.-is  unlinown  to  the  :ige  of  Sniithson  have  coine  into  fauuliar 
nse  among  <'hemists.  These  may  Itave  rendered  less  available  for  the 
present  purposes  of  science  than  they  otherwise  might  have  been,  a  por- 
tion of  the  analysis  and  other  researches  of  our  author.  The  same  may, 
however,  be  said  nf  nearly  every  otlier  writer  of  his  day." 

Although  his  principal  labors  were  in  analytical  chemistry,  he  distin- 
guished hhnself  by  his  reseaivhes  in  mineralogy  and  crystallography,  in 
all  his  work  exhibiting  tin;  most  carefnl  and  minute  attention  to  accu- 
racy.! In  his  second  published  paper,  he  observes  :  "  It  may  be  proper 
to  say  that  the  esperiments  have  been  stated  ^reci'sc^i/ as  they  turned 
out,  and  have  not  been  in  the  least  degree  bent  to  the  system." 

That  he  pursued  his  investigations  iu  a  philosophic  spirit,  and  with 
proper  methods,  is  evident  from  the  favor  with  which  his  contributions 
to  the  scientific  societies  and  transactions  of  the  day  were  received  by 
his  contemporaries,  and  the  fact  that  the  results  he  reached  are  still 
accepted  as  scientific  truths-t 

'A  cbemical  analj'sU  if  soiae  oalamiaes,     Sntilksonian  M'aeett.  Coll.,  No.  3Z7,  p. 26. 

f  He  tarefnily  Qotwl  on  thu  margins  of  bia  liooks  niietakeB  id  granunar  or  orthography, 
and  freqnently  cuirected  erroneouB  Btatpuienta  or  iuii)roper  references  in  the  indexes. 

t  An  acconnt  of  some  of  SmithBon's  expert  me  iit(!i  and  copies  of  bis  notes  ou  minerals 
aoi)  TDcks  are  given  in  a  paper  on  the  Trorks  and  character  of  James  SmithBon,  hj  Dr. 
J-  K.  McD.  Irby.    Smilluonian  iliioeU.  ColUclioM,  No.  327,  18J9,  p.  143. 
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Id  one  of  his  essays,  he  divides  the  sources  of  knowledge  into,  let, 
observation;  2d,  reasoning;  3d,  information;  4tli,  conjecture.  In  all 
his  researches  he  began  the  process  of  acquisition  by  observing. 

One  of  his  sentiments  ha^  been  adopted  as  the  motto  on  the  publica- 
tions of  tbe  Smithsonian  Institution;  viz:  "Every  man  is  a  valuable 
member  of  society,  who,  by  his  obxerrations,  rexearclies,  and  experiments^ 
procures  knowledge  for  men" 

In  a  critical  notice  of  Davv's  Kleiiionts  of  Cliemicjtl  Philosophy  in  the 
Quarterly.  Review  for  181:i,  the  writer  spwikinK  ol"  rect'iit  adviiuues  iu 
chemistry,  and  especially  in  the  establisliment  and  extension  of  the  law 
of  definite  proportions,  rcmarlis :  "  For  these  factn  the  science  is  princi- 
pally indebted,  after  Mr,  Ilisjrins,  to  Oalton,  Gay-Lussac,  Smithson,  and 
Wolhi^tou."* 

The  mtueral  sin-cit'S  ■■Sniithsonite,^'  iic;irboiiateof  zinc,  was  discovered 
and  analyzed  I>y  hi[ii,  atiionf;  some  ores  fnnii  Soiiier.sot.sliiru  and  Der- 
byshire, Eiifrlaiiil.  TIlc  name,  SriiithKonitc,  appears  to  liave  been  con- 
ferred on  it  by  tlie  ;ri"eat  French  niincralofjist  Heiidant. 

It  is  interest  in;;'  to  nolici-  tlie  iinnilier  and  variety  of  spci'iineiis  from 
the  vegetable  Idiigdoni  tliat  Smithson  subjected  to  analysis.  They  in- 
clude the  violet,  retl  rose,  ivd  clover,  dai.'^y,  blu»^  liyaciiitli,  hollyhock, 
lavender, aittcliiike,  scarlet  ;;craniuin,  red  cabbage,  radish, jioppy,  plnm, 
pomcgranati',  luidltoiTy,  clieiry,  cnrrant,  buckthorn  berries,  elder  and 
privet  berries.     He  also  examined  the  coloring  matter  of  animal  greens. 

It  is  perhajis  worthy  of  note  tJiat  liis  first  paper  ivlated  to  an  article 
of  importance  in  tin;  mnlcriti  medial,  and  bis  last  to  a  matter  of  prac- 
tical valnctoarlisis.  lie  by  no  means  conlincd  hisalteiilioii  to  abstract 
science,  liot  conlrilmted  knowledge  of  improved  metliods  of  constnictiug 
lamps,  and  of  making  tea  and  coll'ce.  That  such  practical  ijuestions 
might  be  considenMl  of  little  iiniiortaiice  by  men  of  science  he  seems  to 
acknowledge  by  the  remarks  lie  makes  in  one  of  liis  papers. 

"It  is  to  l>e  regretted,"  he  observes,  "that  those  who  cultivate 
science  fi-equently  withhold  iiiLiirovcments  in  their  apparatus  and  pro- 
cesses, from  wiiicli  they  themselves  derive  advantage,  owing  to  their  not 
deeming  them  of  sutlicieiit  magnitude  lor  publication.  When  the  sole 
view  is  to  further  a  pursuit  of  whoso  importance  to  mankind  a  convic- 
tion exists,  all  that  can  should  be  imparted,  however  small  may  appear 
the  merit  which  attaches  to  it."! 

A  secretary  of  tbe  French  Academy  deemed  it  his  duty  to  ofi'er  au 
excuse  for  having  given  a  detailed  account  of  certain  researches  of 
Leibnitz,  which  had  not  required  great  efibrts  of  the  intellect.  "We 
ought,"  says  he,  "  to  be  very  much  obliged  to  a  man  such  as  he  is,  when 
he  condescends,  for  the  public  good,  to  do  something  which  does  not 
partake  of  genius-"  Arago  remarked  iu  his  eulogy  on  Fourier,  f'  I  can- 
not conceive  the  ground  of  such  scruples ;  in  the  present  day  the  sciences 

*  QiatrttTlTi BevioB,  IDIS,  vol.  viii,  p.  77. 

tSomelmprovemenUof  luops.     .SaUtWuian  ifuotll.  Call.  No.  327,  p.  7ii. 


regarded  from  too  high  a  point  of  view  to  allow  U8  to  Lesitate  in 
BVAtinj;   in   tho  first  rank  of  the  latioi's  with  wliich  thoy  are  a<lonted 
Fflios*  wUicb  diffuse  »iiiifort,  health,  and  happiness  amidst  the  working 
popnlation." 

In  another  of  his  papers  Suuthson  says,  referring  to  practical  irivea- 
ligatioiiK : 

I"  1u  all  cat^cuK  means  of  economy  tvnd  to  augment  and  diHiisc  comfort 
and  \tiiiipiiie«!s.  They  bring  within  tho  reiich  of  tiio  many  what  waate- 
RJ  pi-ucewling  cunilnee  to  the  few.  By  diminiahint.'  expendituii^  on  one 
article  tlicy  allow  ^■■{  some  other  enjoyment  whith  wjn  before  unattaina- 
ble. A  redaction  in  quantity  ]>ermit»nn  iiididgence  in  superior  qnahty. 
lo  ttiv  prVMent  iiistuneu  ttie  iinportanvu  of  economy  i»  piirLicuhirly  great 
ainw  it  ia  applie<l  to  matters  of  liiph  price,  which  coiiHtirnte  one  of  the 

I  dully  inesilsof  a  large  portion  of  the  population  of  (he  earth." 
"That  in  oookerj-  also  the  power  of  sulyecling  iiir  an  indefinite  dura- 
tion to  a  lioiling  heat,  without  the  slightest  ddpenditure  of  volatile  matr 
lur,  will  iidmit  of  a  benefici;il  uppliciitiou,  ie  uuqnoi^liouablc."* 
In  the  books  of  hia  library  are  found  numerous  margiual  notes,  indi- 
jpaUtig  Ilia  si>ecial  att^entioD  to  aubjeuts  relating  to  the  health,  comfort, 
"Msunrces,  nud  happiuettn  of  tbt;  people. 
Aiuong  his  effects  were  several   humlred  mauuscripts  and  a  great 
Dumber  of  tiotea  or  acrapa  on  a  variety  of  subjuctx,  Inuludiug  liiHtury,  the 
arts,  language,  nirnl  pursuits,  &.c.     On  the  subject  of  "hubitalionH" 
were  articles  classified  under  the  several  heads  of  situation,  exposure, 
exterior  and   interior  arrangements,  building  materials,  contents  and 
adornment  of  rooms,  furniture,  pictures,   Ktatuary,  &c.     It  is  not  im- 
probable that  he  contemplated  tho  i)reparation  of  a  cyclopedia  or  phil- 
ofiopbica.1  dictionary. 

Smithson's  contributions  to  scientific  literuture  consist  of  twenty-seven 
papers,  eight  published  in  the  Philosophical  Transactions  of  the  Boyal 
Society,  in  the  years  1791,1802,1806,1808,1811,1812,  lS13,aud  1817,and 
nineteeu  in  Thomson's  Annals  of  Philosophy,  a  journal  of  the  highest 
scientific  character,  in  1819, 1820, 1821, 1822, 1823, 1824,  and  1825.  These 
papers  have  recently  been  collected  and  reprinted  by  tho  Smithsonian 
Instittitioo.t  Several  of  them  were  previously  republished  in  foreign 
acientiflc  journals  translated  by  himself. 
It  is  highly  probable  that  Smithson  contributed  articles  to  scientific 

»nd  literary  jonmals  other  than  those  mentioned,  but  they  have  not 

jet  been  discovered. 


■  *  An  imprOTcd  method  of  maklDg  coffee.    Smithmmian  Mi$ceU.  Coll.,  No.  337,  p.  68. 
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The  foUoving  is  a  list  of  his  scientaflc  writmgB : 

{.In  the  PhitoBophioal  TransBotionB  o(  the  Royal  Sooiety  of  Jjondon.] 

1791.  An  account  of  some  chemical  experiments  on  Tabasheer,  toL 

Ixxxi,  pt  II,  p.  368. 
1802.  A  chemical  aaatyaia  of  some  Calamines,  vol.  xciii,  p.  12. 

1806.  Acconnt  of  a.  discovery  of  native  minium,  voL  xcvi,  pt.  I,  p.  267. 

1807.  On  quadrnple  and  binary  compounds,  j»articularly  anlphurets, 

[Philosophical  Magazine,  vol.  xxix,  p.  275.] 

1808.  On  the  composition  of  the  compound  solphuret  irom  Hael  Boys, 

and  an  account  of  its  crystals,  vol.  xcviii,  p.  55. 
1811.  On  the  composition  of  zeolite,  vol.  ci,  p.  171. 
1813.  On  a  substance  from  the  elm  tree,  called  ulmln,  vol.  clii,  p.  64. 
1813.  On  a  saline  substance  from  Mount  Vesuvius,  vol.  ciii,  p.  256. 
1817.  A  few  facts  relative  to  the  coloring  matter  of  Home  vegetables, 

vol.  cviii.,  p.  110. 

[la  Tbomaon's  AnDalsof  Pbilosophy.] 

1819.  On  a  native  compound  of  snlphuret  of  lead  and  arsenic,  vol.  xir, 
p.  96. 

1819.  On  native  hydrous  aluminate  of  lead,  or  plomb  gomme,  vol.  xiv, 

p.  31. 

1820.  On  a  fibrous  metallic  copper,  vol.  xvi,  p.  46. 

1820.  An  accouut  of  a  native  combination  of  sulphate  of  barium  and 

fluoride  of  calcium,  vol.  xvi,  p.  48. 
ISUL  On  some  capillary  metallic  tin,  vol.  xvii.    New  series,  vol.  I,p.271. 
1822.  On  thedetectionof  very  minute  quantities  of  arsenic  and  mercnry, 

vol.  XX.    New  series,  vol.  iv,  p.  127. 

1822.  Some  improvements  of  lamps,  vol.  xx.    New  series,  vol.  iv,  p.  363. 

1823.  On  the  crystalline  form  of  ice,  vol.  xxi.     New  scries,  vol.  v,  p.  340. 
1823.  A  means  of  discriraination  between  the  sulphates  of  barium  and 

strontium,  vol.  xxi.     New  series,  vol,  v,  p.  359. 
1823.  On  the  discovery  of  acids  in  mineral  substances,  vol.  xxi.    New 

series,  vol.  v,  p.  384. 
1823.  An  improved  method  of  making  coffee,  vol.  xxii.    New  series,  vol. 

vi,  p.  30. 
1823.  A  discovery  of  chloride  of  potassium  in  the  earth,  vol.  xxii.    Nev 

series,  vol.  vi,  p.  258. 

1823.  A  method  of  fixing  particles  on  the  sappare,  vol.  xxii.    New  se- 

ries, vol.  vi,  p.  412. 

1824.  On  some  compounds  of  fluorine,  voL  xxiii.     New  series,  vol.  vii, 

p.  100. 
1824.  An  examination  of  some  Egyptian  colors,  vol.  xxiii.    New  series, 

vol.  vii,  p.  115. 
1824.  Some  observations  on  Mr.  Penn's  theory  concemiug  the  fonnataoa 

of  the  Kirkdale  Cave,  vol.  xxiv.    New  series,  voL  viii,  p.  60. 
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1826.  Note  to  a  letter  from  Dr.  Bla^k,  describing  a  very  sensible  lialanoe^ 

vol.  xxvi.    Xew  series,  vol.  x,  g.  62. 
182fi.  A  method  of  fixing  crayon  colorfi.  vol.  xxvi.     N^ew  series,  vol.  x, 

p.  236. 

Smithson's  writinga  all  esliibit  cleamesH  of  [teroeptiou,  ttirsenesa  of 
lanj^tiage  and  accuracy  of  expression." 

A  trait  of  Smithsoii'iji  chai-actcr  is  exhibited  in  the  allnsioDs  he  mukes 
in  his  writings  to  other  scientifii;  men.  His  expressions  are  alwuys 
kind  or  complimentary,  evidently  not  for  the  sake  of  flattery,  bnt  from. 
a  sense  of  jcstice  and  truthful  recognition  of  merit.  He  speaks  of  Mr. 
Tennaut  as  oae  "whose  many  and  highly  hnportaul.  discoveries  have 
so  greatly  contribnted  to  the  progress  of  ehemical  suiencw."  Ahlie  Haily 
he  refers  to  as  one  "so  Justly  celebmt*sd  lor  his  gi-oat  Icnowledge  in 
ory8biUogr»i)by,  mineralogy,"  &b.  "The  analysis  we  possess  of  na- 
trolit^by  the  illustrious  chemist  of  Berlin,"  &c. 

Of  Baron  Cronstedt  he  says,  "  the  grcattist  imncmlogist  who  has  yet 
appeared." 

"A  query  from  the  celebrated  Mr.  Vauquelin." 

"The  celebnted  Mi-.  Klaproth,  to  whom  nearly  eveiy  department  of 
chemistry  is  under  nninerous  and  great  obligatious." 

"  M.  Berzclius'  elegant  method  of  detecting  phosphoric  acid,"  Jfcc 

"  M.  Werner,  its  principal  ivnd  most  distinguishes!  professor,"  iic. 


Smithson  died  on  the  -7th  of  Jiiue,  1S29,  at  Genoii.  Itiily.  He  was 
bnried  in  the  Protestant  cemetery,  about  a  mile  west  of  Genoa,  on  the 
high  elevation  which  forma  the  west  side  of  the  hmbor  a:rd  overlooks 
the  town  of  Sampierd arena.  His  grave  is  marked  by  a  handsome  monu- 
ment. The  base  is  of  pale  gray  marble,  6  feet  and  a  half  long,  3  feet 
wide,  and  3iJ  feet  high.  On  the  top  of  this  is  a  white  marble  urn  suit- 
ably proportioned  to  the  base.  The  lot  is  iuelosed  by  an  irou  fonue,  with 
gray  marble  comer  posts.  On  one  side  of  the  monument  the  inseription 
is  as  follows: 

"  Sacred  to  the  memory  of  James  Smithson,  esq.,  Fellow  of  the  Boyal 
Society,  London,  who  died  at  Genoa  the  26tii  June,  1821),  aged  75  years." 

On  the  other  side  is  the  following: 

"This  monument  is  erected,  and  the  ground  on  which  it  wtunds  pur- 
chased in  perpetuity,  by  Henry  Hungerford,  esq.,  the  deeeased'a  nephew, 
in  token  of  gratitude  to  a  generous  benefactor  and  as  a  tribute  to  de- 
parted worth," 

The  announeement  of  his  departure  called  forth  expressious  of  regret 
from  prominent  men  of  science,  and  as  be  had  been  an  honored  Fellow  of 
the  Boyal  Society,  its  president,  Sir  Daviea  Gilbert,  alluded  to  it  on  two 
occasions.  At  the  meeting  of  the  Koyal  Society  November  30, 1829,  h© 
remarked,  "  In  no  previous  interval  of  twelve  months  has  the  society 

*A  &w  ezttactB  from  hia  pablished  writings  ore  given  in  the  Appendix,  Xote  7, 
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collectively,  or  have  its  iadividnal  uiembers,  experienced  losses  so 
severe,  or  so  iQacli  in  every  resp^t  to  be  deplored."  Amon^  the  names 
then  referred  to  were  thoue  of  Dr.  W.  H.  Wollaston,  Dr.  Thomas  Yoang, 
HJid  Sir  Humphrey  Davy.  To  these  UlnstrionB  savane  he  adds  that  of 
James  Smithson,  who,  be  says,  "  has  added  eight  commanications  to  onr 
Trausactioiis.  He  waa  distlngutshed  by  the  iiitjnuite  frieodsbip  of  Mr. 
Oaveodish,  and  rivalled  our  most  expert  chemists  in  elegant  analyses."* 

At  the  following  anniversary  meeting  of  the  Royal  Society,  November 
30,  1830,  the  president,  Sir  Davies  Gilbert,  delivered  an  address  ia 
which,  after  speaking  of  the  death  of  M^jor  Keunete  and  Mr.  Cheveoix, 
he  says: 

•  •  ■  "  The  only  remaining  individual  who  has  taken  a  direct  and 
active  part  in  our  labours,  by  contributing  to  the  Transactions,  is  Mr. 
James  Lewis  Smithson,  and  of  this  gentleman  I  must  be  allowed  to 
speak  with  affection.  We  wore  at  Oxford  together,  of  the  same  college, 
and  oUr  acquaintance  continued  to  the  time  of  his  decease. 

"  Mr.  Smithson,  then  called  Macic,  and  an  undergraduate,  had  the 
reputation  of  excelling  all  otiier  resident  members  of  the  University  in 
the  knowledge  of  chemistry.  He  was  early  honored  by  an  intimate 
acquaintance  with  Mr.  Cavendish;  he  was  admitted  into  the  Boyal 
Society,  and  soon  after  presented  a  paper  on  the  very  curious  concretion 
frequently  found  in  the  hollow  of  bambll  canes,  named  Tabasheer.  Tbia 
he  found  to  consist  almost  entirely  of  silex,  e.tisting  iu  a  manner  similar 
to  what  Davy  long  afterwards  discovered  in  the  epidermis  of  rceda  and 
grasses. 

"  Mr.  Smithsou  enriched  our  Transactions  with  seven  other  communi- 
cations :  A  elieraical  analysis  of  some  calamines.  Account  of  a  discov- 
ery of  native  minium.  On  the  composition  and  crystallization  of  certain 
snlpburets  from  Huel  Boys  in  Cornwall.  On  the  composition  of  zeolite. 
On  a  substance  procured  from  the  elm  tree,  called  Ulmin.  On  a  saline 
substance  from  Mount  Vesuvius.  Facts  relative  to  the  colouring  matter 
of  vegetables. 

"  He  was  the  friend  of  Dr.  Wollaston,  and  at  the  same  time  his  rival 
In  the  manipulation  and  analysis  of  small  quantities.  AyaOi)  d'  cpK 
ijSt  iipoToi/ri.  Mr.  Smithson  frequently  repeated  an  occurrence  with 
much  pleasure  and  exultation,  as  exceeding  anything  that  could  be 
brought  into  competition  with  it ;  and  this  mast  apologize  for  my  in- 
troducing what  might  otherwise  be  deemed  an  anecdote  too  light  and 
trifling  on  such  an  occasion  as  the  present. 

"  Mr.  Smithson  declared  that  happening  to  observe  a  tear  gliding 
down  a  lady's  cheek,  he  endeavored  to  catoh  it  on  a  crystal  vessel;  that 
one-half  of  the  drop  escaped,  but  having  preserved  the  other  half  he 
submitted  it  to  reagents,  and  detected  what  was  then  called  microcosmio 
salt,  with  muriate  of  soda,  and,  I  think,  three  or  four  more  saline  sab- 
stances,  held  in  solution. 

'PkOMopUoal  Magv^tM,  1830,  vol.  tii,  p.  49. 
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Francs. 

A  Geneva  gold  watch 60  00 

Two  gold  siiaff-boxes,  one  toothpick  case,  fuid  two  shirt  bot- 

tons 417  00 

Odb  pia  with  sixteeD  small  diamonds 33  34 

One  ring  with  composition  set  in  diamonds 66  73 

One  ring  of  agate 3  40 

One  ring,  cameo,  head  of  a  Moor 50  00 

Two  small  boxes,  one  of  tortoise  shell,  the  otHer  of  amber...  6  30 

One  gold  ring 13  00 

One  small  silver  pick  case 6  00 

A  clasp  of  gold  with  hair 16  67 

A  clasp  with  diamonds 203  34 

A  piu  with  hair  and  diamonds 46  67 

A  cameo 60  00 

A  ring  with  diamonds 92  00 

Sixteen  shirts,  nineteen  cravats,  forty-four  pocket  handker- 
chiefs, thirteen  pairs  of  stockings,  three  nightcaps,  two 
pair  of  drawers,  two  pair  of  sheets,  three  pillow-cases,  seven 
waistcoats,  two  flannel  waistcoats,  six  pair  pantaloons,  two 
cloth  pantaloons,  three  coats,  one  nightgown,  one  dressing 

coat,  two  pair  braces,  four  pair  gloves 400  00 

One  telescope 60  00 

Many  small  articles 100  00 

Two  pasteboard  boxes  containing  medals,  coins,  stones,  &c 

One  parcel  containing  papers  relative  to  the  Grand  Canal" 

Several  parcels  of  papers  and  five  books 

112  Kapoleons  in  gold  and  34  francs  CO  centimes,  in  the  hands 

of  Messrs.  Gibbs  &  Co 2,274  60 

Cash  in  hands  of  Messrs.  Gibbs  &  Co    3, 634  74 

One  parcel,  thirteen  certificates   Spanish   stock, 
Paris,  4th  September,  1822,  330  piastres  rente 

d'Eapagne,  par  value,  francs  24, 097  60,  valued  at 3, 780  00 

Promissory  note  for  295  francs,  dated  1st  June,  1824,  due  by 

Alexis  Silenne 296  00 

Bond  for  20,000  francs,  dated  8th  July,  1828,  due  by  Sailly 

&  Soear,  of  Paris 20,000  00 

Bill  for  2,000  francs,  dated  8th  October,  1822,  drawn  by  Mr. 

Sailly,  accepted  by  Mr.  Smithson 2, 000  00 

Bank-note  for  £100,  No.  14419, 19tli  December,  1827,  in  the 

hands  of  Messrs.  Gibbs  &  Co 2, 600  00 

Parcel  containing  accounts  and  letters  from  Messrs.  Drum- 
moud  &  Co. 

*  The  Oraod  Cauat  is  90  milM  Id  leogtfa,  nnltlDg  the  riven  Trent  and  Heraey,  with 
braaches  to  the  fievem,  to  Oxford,  Ae.  It  wa*  proposed  bj  Ur.  Wedgwood,  and  WM 
the  wflODd  one  made  in  England. 
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Very  few  of  these  articles  were  tranaferred  to  Mr.  Bash,  the  ageut  of 
thp  United  States  Govei  nment,  wlio  receiveil  the  bequest.  His  enomer- 
atioD  of  the  personal  eSects  of  SmithsoD  is  as  fullows : 

"  A  large  tnmk ;  a  box  eoQtainiug  suatlry  Hpecimens  of  miDerals ;  a 
brass  iDittmm«Qt ;  a  box  of  minerals;  aboxofchemicalglaeaea;  apacltet 
ofminerals;  a  glass  vinegar-cruet;  astonomortar;  apairofsilvBr-plated 
caQdlesticks  and  braucliea ;  a  pair  of  silver-plated  candlesticks  without 
branches;  a  bone,  in  a  uiabogany  case ;  a  jilated- wire  flower-basket ;  a 
plated  cofl'ee-pot;  a  small  plated  coffee-pot;  a  pair  of  wine-coolera ;  a 
pair  of  small  caudlestickB ;  two  pair  ^t-cellars;  abreod-ba^tket;  two 
pair  vegetable  dishes  and  covers ;  a  large  roniid  waiter ;  a  large  ovaX 
waiter;  two  small  oval  waiters ;  two  plate- warmers;  a  reading  shade; 
a  gun ;  a  tnabogany  cabinet ;  two  portraits  in  oval  frames ;  a  china  tea- 
service,  consisting  of  twelve  cups  and  saucers  ;  six  coffee-cups  ;  a  tea- 
pot; a  sliip-ba^iu;  a  Htigar-basinandlid;  twoplates;  amilkjug;  atea- 
canister;  two  dishes;  a  landscapo  in  a  giltlrame;  a  Deiby-spar  vase; 
a  China  tab;  a  pieccof  fiuor-spar;  a  pairof  glass  candlesticks;  a  marble 
bast;  sundry  books  and  pamphlets ;  two  large  boxes  tilled  with  speci- 
mens of  minerals  and  manuscript  treatises,  apparently  in  the  testator's 
handwriting,  on  various  philosophical  subjects,  particularly  chemistry 
and  miuemlogy.    Eight  cases  and  one  trunk  filled  with  tho  like." 

With  reference  to  a  gnn,  pieces  of  cliino,  and  articles  of  a  miscolla- 
neoas  nature  belonging  to  Smithson,  Mr.  Rush  was  informed  by  bis  atr 
tomeys  that  they  were  taken  in  possession  by  his  nephew,  Henry  Jamea ' 
Hungerfortl. 

Mr.  Rush,  in  one  of  his  dispatches  to  the  State  Department  {July  14, 
1838),  says:  "The  bosos  and  trunk  are  to  go  on  shipboard  to-day.  Be- 
fore knowing  anything  of  their  contents,  I  thought  proper  to  have  them 
opened  and  examined  in  the  presence  of  our  consul  and  two  other  per- 
sons. A  large  portion  of  the  contents  proved  to  be  unimportant;  uever- 
theless,  all  will  be  delivered  over  on  my  airival  as  1  received  them,  ex- 
cept to  have  them  better  packed  for  a  sea  voyage,  and  so  as  to  ]jrevent 
further  injury  to  that  which  time  and  bad  packing  have  alreatly  done  to 
them." 

These  articles  remaine<l  in  tho  New  Tork  custom  house  from  the  20th 
of  August,  183S,  until  June,  1841,  when,  at  the  earnest  solicitation  of 
the  National  lustitute  of  Washington,  they  were  sent  to  the  latter  city. 

The  trunk  contained  manuscripts  and  clothing,  the  latter  consisting  of 
the  following  articles,  according  to  a  list  found  among  the  papers  of  the 
National  Institute :  "  1  net  shirt,  i  sheets,  11  uapkius,  5  light  vesta,  1 
bag,  4  roundabouts,  5  light  pants  and  short  breeches,  1  bib,  3  drawers, 
3  pair  garters,  2  light  coats,  1  cloth  overcoat,  1  cloth  military  coat,  1 
cloth  hunting  coat,  1  cloth  cloak,  1  cloth  surtout,  1  cloth  pair  of  pants, 
2  cloth  vests,  4  pair  stockings,  1  chapeau." 

The  clothing  was  nearly  ruined  by  moths,  and  was  presented  to  an 
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orphan  asylum.  An  ezaiaiaatioa  of  the  effects  was  made  by  a  committee 
of  the  Katiooal  Institute,  who  made  the  followiug  report  as  to  part  of 
them :  "  A  cabinet,  consisting  of  a  choice  and  beaatiful  collection  of 
minerals,  comprising  probably  eight  or  tea  thoosand  specimens.  These, 
though  generally  small,  are  exceedingly  perfect,  and  constitnte  a  very 
complete  geological  and  mineralogical  series,  embracing  the  finest  varie- 
ties of  ciystallizatiou,  rendered  more  valuable  by  accompanying  figures 
and  descriptions  by  Mr.  Smithsou,  and  in  his  own  handwriting.  Thecab- 
inetahio  contains  a  valuable  suite  of  meteoric  stones,  which  appear  to  be 
specimens  of  most  of  tho  meteorites  which  bad  fallen  in  Europe  during 
several  centuries." 

Mr.  Francis  Markoe,  jr.,  himself  an  expert  mineralogist,  in  a  letter  to 
the  American  Philosophical  Society,  4t)i  August,  1841,  says  "that 
among  the  valuable  things  contained  in  the  Smithson  boxes  were  found 
a  superb  collection,  and  very  large,  of  precious  stones  and  exquisite  crys- 
tallized minerals,  forming,  as  far  as  I  can  judge,  decidedly  the  richest 
and  rarest  collection  in  this  country." 

A  medallion  was  found  among  his  effects  to  which  were  attached  the 
words  "my  likeness,"  written  in  Smitbson's  own  hand.  From  this  has 
been  engraved  the  |)ortrait  published  by  the  Institution,  the  great  seal 
ordered  by  the  first  Board  of  Kegents,  and  the  vignette  which  appears 
on  all  the  Smithsonian  publications.  The  original  steel-plate  portrait, 
engraved  by  J.  W.  Paradise,  of  New  York,  in  18i7,  was  destroyed  by 
fire,  but  it  was  finely  reproduced  for  the  Institution  by  Charles  Burt,  of 
New  York,  in  18;». 

A  fidl-longtli  pui'trait  (about  one-fourth  size)  in  oU,  of  Smithson,  rep- 
resenting him  in  the  costume  of  an  Oxford  student,  was  purchased  by 
the  Institution  in  1350,  for  thirty  guineas,  from  the  widow  of  John  Fitall, 
a  former  servant,  to  whom  Smithson  granted  an  annuity  in  his  will. 

Still  later,  in  1878,  the  Institution  purchased  from  Mr.  George  Henry 
De  la  Batut,  of  France,  a  beautiful  miniature  in  oil,  ou  ivory,  painted  by 
Johns,  on  the  11th  of  May,  181li,  at  Aix-la-Chapelle. 

The  efiects  of  Smithson  were  exhibited  in  the  Patent  Office  Imdlding, 
Washington,  until  1858,  when  they  were  transferred  to  the  Smithsoniaa 
Institute,  where  they  were  unfortunately  destroyed  by  fire  on  the  24th 
of  Jauuarj',  18G6,  with  the  exception  of  his  books,  a  very  few  manu- 
script notes  on  minerals,  and  an  oil  painting  of  a  landscape.  A  list  of 
these  books  now  in  the  Institution  will  be  found  in  the  appendix.* 

The  following  articles  are  enumerated  as  the  contente  of  case  23  in 
Alfred  Hunter's  "  Populivr  Catalogue  of  the  Extraordinary  Curiosities  in 
the  National  Institute,  arranged  in  the  building  belonging  to  the  Patent 
Office,"  1855 : 

"Silver  plate  with  coat  of  arms  of  the  Northumberland  fiunily; 
chemical  apparatus,  test-cups,  &c ;  thermometer,  snuff-box,  portrait  <^ 

*  See  Appendix — Note  8. 
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Smitbsou'8  fiitber,  scaler,  nmbrella-case,  nod  riding-whip, swonl-b<-)t  aod 
plame,  ftilvor  sfioons  and  biittir -knit's,  ornnmeuted  spoolii  for  winding 
gold  wire,  fopiKT])!^!^^)^)}!!^  name  enjfravnl  on  it ;  mineraU  of  Smith- 
son,  ft  vurT,  mnK'il>  wllt-cliuu,  tjioiigli  small  j  silver  candlestick ;  an  ele- 
gant B«rvic«  of  silvt-r,  containing  a  grtAt  wtuiy  piitces.    These  are  all 
very  mueli  dijtculored  by  xulphitroiis  gas.    X  marble  beiul  nf  Stiint  ('e- 
ciliu,  by  TLorwaldscu,  pwsc-ntod  lo  Mr.  Smitlison  at  ('-oppnlinKcn  by 
Or.  Uniudis,  pbysiciao  to  thi^  King  of  DeiiTiuirlc.     A  fine  old  ori^nal 
paioting  by  Ik'rghaai,  cattle  pifcc,  jH.-a;sunt^,  &e. ;  an  old  bnildfn^  in  the 
IdiBtanoe.     Ibf  mibject  is  rmrtic  ami  familiar  life     Ttiu  trvaluu-ut  is 
'cfaaHte  and  nuHnw.    Tlie  depth  of  tlic  foreground  ia  rually  surprising, 
and  appeal-^  to  be  pixMluced  without  an  elTort ;  the  background  is  trans- 
parent and  nerinl ;  tite  middle distanoe  wber  and  clear;  the  atmosphere 
and  va[>or«  [it-Ilucid  and  trcmalous;  the  cjni«t  and  docile  animals,  the 
.  groups  of  i)casan{ry,  and  the  «troi)gliolds  of  power  »r«  equal  to  any 
['>tlier  grout  cfTurt  of  the  culebrat«d  BorghaoL     Many  spvcimous  of  p«t- 
rifit-d  wood.    Kotiw  sevcnU  bcautilul  ^ppcimunti  of  nuirblo,  which  it 
wwdd  be  diiBciiU  to  (lixtingaish  from  a  fine  laodscapo  painting.    Ulaea 
■(model  of  the  great  Russian  diamond,  valoetl  at  about  GO0,ODO  puonda 
"sterling.' 
I     In  an  " ActMJunt  of  the  SmithKOnian  Institnllon,  &o.,"  by  Wni.  J.  llhees, 
Ipnblisbed  in  Waeliiugtou  in  1S51),  the  following  slalotneni  in  niatle: 
"  In  the  ixwm  u»cd  by  the  <  Ifegcnts'  and  the  'i<^tiibU«hment'asa 
ill  for  tht^ir  meetings,  arc  now  depo»it<^  the  pi-raoniil  eUl'uts  of  Jamea 
iBnuthsou.     llvm  may  be  riO«.-u  his  trunks,  nmbrcllii,  walking-caiic,  sword, 
[plume,  riding-whip;  aectofsilver-plute;  a  miniature  chemical  lalmniloTy, 
[which  he  ukihI  wheu  travelling;  thennoEDetere, snuff-box,  scalno,  candle- 
Isticks,  &r.     Hanging  in  this  room  is  an  original  painting  by  Bcrgliam, 
(a  mral  8cene,  the  property  of  Sniithnon,  a  marble  liuul  of  St.  Cecilia,  by 
Thorwaleulcn,  &c* 

The  will  of  SmithMU  was  pceptued  by  him  on  the  23d  October,  1826, 
while  residing  in  Beutinek  street,  Oavcndish  Square,  London,  throe  years 
Ijefore  his  death,  showing  that  it  vnui  made  with  deliberation  and  coa- 
flrmed  by  malmv  R.-l]ection.  It«  provisions  are  iu  somo  respects  so  re- 
loarkable  that  they  have  been  attributed  to  amere  whim  or  eccentric!^ 
of  obaia«ter;  but  knowledge  of  the  man  as  a  scientidc  invcAtigator, 
MCnstomed  to  the  use  of  precise  language,  fond  of  the  moat  minute  de- 
tailH,  and  yet  of  broad  and  comprehensive  views,  precludes  tliis  infer- 
oaoe.  An  interesting  circumstance  has  come  toIightfVom  a  recent  care* 
fbl  examination  of  the  books  in  Smithson's  libnuy.  A  vuliune  has  Ix-cu 
foaad  entitled  "  Plain  advice  to  the  public,  to  facilitate  thu  making  of 
their  own  wills,  with  forms  of  wilts,  ^mple  and  elaborate,  containing 
almost  every  description  of  bequest,  espcciidly  the  various  moilcs  of  set- 
tling property  for  the  sole  use  and  benefit  of  married  women  for  their 
lives,  with  powers  of  appointment  to  them  by  deed  or  will ;  tables  of  the 
■tamp  duties  on  probates  and  letters  of  administration;  ttiRicial  rules 
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uid  tables  legardiag  tbe  vills  and  letters  of  admimstratioii  of  petty 
officera,  seamen,  and  marines,  and  a  chapter  of  useful  hiuts  to  persona 
aboat  to  make  their  own  wills ;  the  whole  illustrated  with  explanatory 
notes  and  remarks,  being  an  intelligible  and  complete,  though  summary, 
explanation  of  the  law  of  wills  and  testaments.'  By  the  aathor  <^ 
'Plain  instractions  to  executors  and  adminiBtratoiB.'"  London,  1826, 
8vo.,  94  pages. 

It  is  noticeable  tbat  this  book  was  published  in  the  same  year  in  whioh 
Smithson  made  his  will,  and  that  it  was  carefully  studied  is  eTident 
from  hia  marginal  notes,  and  the  fact  that  he  adopted  its  phraseology 
in  providing  an  annuity  to  his  faithful  servant.  His  words  were  not 
only  chosen  to  accord  with  the  forms  of  law,  but  with  strict  regard  to 
the  meaning  and  scope  of  the  language  used.  Tbe  will,  moreovw,  is  in 
the  testator's  own  handwriting. 

It  is  an  interesting  subject  of  speculation  to  consider 'the  motives 
which  actuated  Smithson  in  bequeatUing  bis  fortune  to  tbe  United 
States  of  America  to  found  an  institution  in  the  city  of  Washington. 

He  is  not  known  to  have  had  a  single  correspondent  in  America, 
and  in  none  of  his  papers  is  found  any  reference  to  it  or  to  its  distin- 
guished  men.*  It  has  been  alleged  that  he  was  more  friendly  to  mon- 
archical than  to  republican  institutions,  but  there  appears  to  be  no  foun- 
dation for  this  opinion.  It  is  more  probable  that,  living  at  a  time  when 
all  Europe  was  convulsed  with  war,  when  the  energies  of  nations,  the 
thoughts  of  rulers,  and  the  lives  of  millions  were  devoted  to  efforts  for 
conqnest  or  to  perpetuate  despotism,  be  turned  to  the  free  American 
Bepublic,  wb^re  he  could  discern  the  genus  of  rising  grandeur,  the  ele- 
ments of  enduring  prosperity,  and  the  aspirations  of  coming  generations. 
He  uudoubtedly  felt  that  in  the  United  States  tbere  would  be  wider  scope 
for  the  promotion  of  knowledge,  and  that  in  tUis  new  country  there 
would  always  be  free  thought  and  indefinite  progress.  By  selecting 
the  nation  itself  as  the  depositor;  of  bis  trust  he  paid  the  highest  com- 
pliment to  its  intelligence  and  integrity,  and  testified  his  confidence  in 
republican  institutions  and  bis  faitli  in  their  perpetuity. 

The  period  in  which  Smithson  lived  was  not  less  marked  by  the 
gloom  occasioned  by  long-protracted  and  almost  universal  war,  and 
tbe  extent  and  rapidity  of  its  social  changes,  than  by  tbe  luster  of 
its  brilliant  discoveries  in  science  and  its  usefid  iuventions  in  tbe  arts. 
The  leaders  of  contending  nations,  wbo  bad  long  absorbed  the  atten- 
tion of  Europe  by  their  struggles  for  dominion,  were  at  last  forced  to 
relinquish  some  of  their  honors  to  tbe  great  philosophers  whose  achieve- 
ments then  illuminated  the  page  of  historj',  and  which  have  not  since 
been  6uri>asscd.     It  was  pre-eminently  a  period  of  activity  of  thought, 

■Tbeto  nro  otil)- two  booIiBin  Sniithaon'ulilirary  cont.iiuiiigrfforcnceB  totbcUnitod 
Statoa.  Extracts  from  these  relative  to  the  dtj  of  WoaliiDgton  ore  given  in  tlie  Ap- 
pendix, Note  9. 
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'  fertility  of  inrentioD  and  of  orifpnal  research.    Pnre  abstract  science 
[  had  many  illustrions  votnries,  and  the  practical  application  of  its  truths 
gave  to  the  world  many  of  the  great  inrentiouB  by  means  of  whicli  dviliza- 
'  tion  has  made  snch  immense  and  rapid  progresa. 

Not  only  were  individual  efforts  for  the  welfare  of  humanity  made, 

hat  a  spirit  of  association  was  developed  and  numerous  organizatioiia 

fbrmcd,  having  for  their  object  the  promotion  of  science,  education,  and 

philanthropy.     The  few  existing  societies  also  became  inspired  with 

'flew  lite  and  vigor.    The  "Royal  Society  of  London"  entered  upon  its 

most  brilliant  epoch  and  became  the  fountain  and  center  of  intellectual 

LprogresB.     "The  lioyal  Institntion  of  Gi'eat  Britain,"  chiefly  indebted 

I  for  its  origin  to  an  American,  was  founded  in  ISOO,  "for  difl'asiog  the 

knowle<lge  and  facilitating  the  general  introduction  of  useful  mechanical 

_  inventions  and  improvements  and  for  teaching  by  coiuges  of  philosoph- 

Bical  lectures  and  espeiimeuts  the  application  of  science  to  the  common 

purposes  of  life."    A  glance  at  the  names  of  a  few  of  the  great  organi- 

»  nations  instituted  in  different  parts  of  the  world  at  the  close  of  the  last 
■and  befrinning  of  the  present  century  will  show  the  remarkable  scien- 
tific lu'tivity  of  that  period  and  the  direction  of  tJiought  towards  tho 
establishment  of  iteruianent  institutions: 


Bl78S.  Boyal  Irish  Academy. 
^■1TS4.  Boyal  Asiatic  Society. 
Kl788.  Linnean  Society. 

178S.  Soci«:'t6  Philomatiqne. 
1795.  Soci£t6  Philotechuique. 
1709.  Academy  of  Sciences,  Lisbon. 
1800.  Eoyal  Institution   of  Great 

Britain. 
1805.  Soci6t6  Anthropologiquc, 

Paris. 

1807.  GerJogicalSocietyofLondon. 

1808.  Eoyal  Institute  of  the  Low 

Countries. 
1812.  Literary  and    Philosophical 
Society,  Liverpool. 


1812.  Royal  Aciidumy  of  Scfencea 

of  Berlin  (reorgimizfed). 
1816.  The  E^nch  Academy  of  Sd- 

eucos  (reor^iinized). 

1813.  Academy  of  Natural  Sciences, 

Philadelphia. 

1819.  Philosophical  Society,  Cam- 

bridge. 

1820.  Royal  Astronomical  Society. 

1821.  Socict-5  Iuip6rialedeG(3ogra- 

phie,  Paris. 

1822.  Soeieti;  Asiatique,  Paris. 
1825.  Sociiitii  Koyale  des  Autiquai- 

res  du  Nord,  Copenhagen. 
1S2C.  Zoological  Society,  Loudon. 


The  remarkable  advances  made  in  science  at  this  epoch  were  thus 
alluded  to  by  Arago  in  his  eulogy  on  Tlionias  Young: 

"  In  a  short  space  of  time  the  Academy  has  lost  from  tho  list  of  its 
members,  Ilcrsciiel,  whose  bold  ideas  on  the  structure  of  the  universe 
liave  acquired  every  year  more  of  probability;  Piazzi,  who,  on  the  first 
(lay  of  the  present  century,  presented  our  solar  system  with  a  new  planet; 
Watt,  who,  it  not  the  inventor  of  the  sleani-engiue,  was  at  least  tho 
creator  of  so  many  admirable  contrivances  by  tho  aid  of  which  the  Uttlo 
iiistmment  of  Papiu  has  become  the  most  ingenious,  the  most  useful,  tho 
moat  powerl'ul  means  of  applying  industry ;  Volta,  who  has  been  imnior- 
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talized  by  his  electric  pile;  Davy,  equally  celebrated  for  the  decomp<^- 
tion  of  the  alkaliee,  and  for  the  invalaable  safety-lamp  of  tlie  miner;  Wol- 
lastOD,  whom  the  EDglish  called  "the  Pope,"  because  he  never  proved 
follible  in  any  of  his  numerous  experiments  or  of  his  subtle  theoretical 
speculatiouy ;  Jenner,  lastly,  whose  discovery  I  hare  no  need  to  extol  in 
the  presence  of  fathers  of  families." 

Cuvicr  also  made  the  following  imposing  retrospect  of  the  sciontiflo 
achievements  of  this  era  tu  his  eulogy  on  Haiiy : 

"The  laws  of  a  geometry,  aa  concise  as  eonii)i'cbeii8ive,  extended  over 
the  entire  heavens;  the  boundaries  of  the  universe  enlarged  and  itB 
spaces  peopled  with  unknown  stars;  the  courses  of  celestial  bodies  deters 
mined  more  rigorously  thau  ever,  both  in  time  and  space ;  the  earth 
weighed  as  in  a  balance;  man  soaring  to  the  clouds  or  tra^-ersing  the 
seas  without  the  aid  of  winds ;  the  intricate  mysteries  of  chemistry  re- 
ferred to  certain  clear  and  simple  facts ;  the  list  of  natural  existences 
increased  tenfold  in  every  species,  and  their  relations  irrevocably  fixed 
by  a  survey  as  well  of  their  internal  as  external  structure;  the  history 
of  the  earth,  even  in  ages  the  most  remote,  explored  by  means  of  its  own 
monuments,  and  shown  to  be  not  less  wonderful  in  fact  than  it  might 
have  appeared  to  the  wildest  fancy ;  such  is  the  grand  and  unparalleled 
Bpectacle  which  it  has  been  our  privilege  to  contemplate." 

While  scientific  thought  and  discovery  were  thus  being  advanced, 
attention  wiis  directed  to  the  great  ignorance  of  the  masses.  The  idea 
of  universal  diffusion  of  knowledge  bad  been  unknown  in  England,  and 
many  of  the  upper  classes  of  society  cherished  and  avowed  a  deeply 
rooted  dislike  to  the  education  of  the  poor,  as  "  tending  to  discontent 
and  an  overthrow  of  that  orderly  subordination  without  which  society 
cannot  exist."  The  principle  was  held  by  many,  and  considered  indiB- 
putablo,  that "  the  ignorance  of  the  people  was  necessary  to  their  obe- 
dience to  law."* 

The  period,  however,  was  ono  in  which  revolution  was  commencing  in 
all  directions.  Many  of  the  old  landmarks  of  thought,  opinion,  and  fact 
were  in  process  of  removal  and  new  ones  were  rapidly  becoming  estab- 
lished. The  progress  and  results  of  mechanical  invention  were  pro- 
ducing great  social  changes.  Lord  Brougham's  "  Treatise  on  Popular 
Education,"  first  published  in  January,  1820,  had  reached  its  twentieth 
edition  in  the  following  year.  His  vigorous,  eloquent,  and  practical 
appeals  to  his  countrymen  were  exciting  universal  attention,  and  through 
his  efforts  the  first  of  the  useful  and  popnlar  Mechanics'  Institutes  was 
established,  the  Fnivetsity  of  London  was  founded,  and  book  clnbB,  read- 
ing societies,  and  scientific  lectures  were  organized. 

At  the  opening  of  the  session  of  Parliament  in  1828,  he  proclaimed 
tliat  it  was  unconstitntional  that  almost  the  whole  patronage  of  the 
State  should  be  plaoed  in  the  hands  of  a  military  premier.  The  con- 
otodiiig  pasnga  of  Ids  apeeeli  xan  tltrongh  the  oooutry,  and  dwelt  foiy 
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ever  in  men's  minds  in  its  axiomatic  power,  "Tliere  had  been  periods 
vbcii  tbe  country  1j card  with  dismay  that  the  soldier  wtiis  abroad.  TLut 
boot. tbo  caso  now.  Let  the  soldier  be  ever  8o  luucb  ubruad,  in  the 
pn!»ent  age  be  could  do  iiothiurr.  There  is  another  person  abroad — a 
less  importaut  person,  iu  tbe  eyerS  of  some  an  iusigniliuaut  xittrsou,  whose 
laborirn  have  tt>nded  to  produce  this  state  of  tbiiig^ii — the  acJtoolmaiiler  ia 

Lord  Broagham  had  declared  that "  to  instruct  the  people  in  the  radi 
loeQls  of  philosophy  would  of  ilaelf  be  an  object  Kufflcicmtly  brIIUant 
10  allare  tbe  uuliletjt  ambitiou.  To  promote  these  ends  and  to  .rbtain 
for  tbe  great  body  of  his  fellow-ereaturea  that  Iiiyh  iiiiprovein«ut  which, 
both  their  understaudiug  and  their  niorolB  Htled  them  tu  receive,"  bo 
urged  upon  the  consideration  of  tho  men  of  wealth  of  Britain.  "  Such 
a  one,  however  averse  by  taste  or  habit  to  tbe  turmoil  of  public  affairs, 
or  tbe  more  ordinary  strifes  of  tbe  world,  may  iu  all  quiet  and  inno- 
cence enjoy  tbe  noblest  gratification  of  which  tbe  most  aspiring  nature 
is iiuticeptible ;  he  may  iutiui;uce  by  liis  single  osortious  tbe  chaiacter  aud 
the  foituoes  of  a  whole  generation,  and  thus  wield  a  powei-to  be  envied 
wen  by  vulgar  ambition,  for  the  extent  of  its  domiuiou ;  to  be  cherished 
by  virtne  itself,  for  tbe  unalloyed  blessings  it  bestows."  He  pressed  the 
8iitijei:t  on  the  attention  "of  all  menof  enlightened  views,  who  value  tho 
real  improvement  of  their  fellow-creaturea  and  the  best  inli^iiysta  of  their 
r  -euuntry."  He  appealed  to  public-Hpirited  iudividualo  to  promote  the  dif> 
ftasion  of  knowledge  nnd  the  cult  iviilinu  of  iatflleet mil  pursuits  by  devot- 
ing some  of  their  means  to  these  objects,  aud  showed  how  much  money 
ha<lbeen  misapplied  by  benevolent  persons  iu  sustaining  certain  charita- 
ble institutions  which  only  tended  to  increase  the  number  of  tho  poor  aud 
dei>endent  classes. 

The  "  Society  for  tho  Diffusiou  of  Useful  Knowledge  "  was  established 
in  April,  1820,  and  at  once  entered  upon  acareer  alike  brilliant  and  suc- 
cessful. "  Its  publications,"  says  the  Edinburgh  Review,  t "  undoubtedly 
form  by  far  the  most  imj)ortaut  of  the  coutributions  from  men  of  science 
and  letters  to  the  instruct  ion  and  improvement  of  mankind."  "  Its  cftbrts 
vere  to  be  extended  until  knowledge  had  become  us  plentiful  and  as 
oniversally  difi'used  as  the  air  we  breathe." 

It  cannot  be  doubted  that  Mr.  Smitlison  became  impressed  with  the 
prevailing  and  uew  .spirit  of  his  ago,  and, recognizing  as  a  man  of  science 
the  inestimable  value  of  knowledge  and  the  importance  of  its  universal 
diffusion,  wrote  the  words  of  his  will  bequeathing  his  whole  fortune  "/or 
tiieincrease  and  diffusion  of  knowledge  among  men." 

At  one  period  of  his  life,  and  when  an  active  member  of  the  Royal 
fkwiety,  he  purposed  leaving  his  fortune  to  that  body  for  the  promotion 

*  Chas.  Kuiglit'H  Paaeagca  of  a  Working  L\ft.    London,  Vol  2,  p.  66. 
SS^aiiiiTgh  BePiew,  Vol.  ilvi,  1827,  p.  243. 
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of  8cieac6,*  bat  it  U  said  tbat  a  disagroemeDt  with  the  coaacil  of  the  so- 
ciety on  accoQQt  of  the  non-acceptance  of  one  of  his  papers  probably  led 
him  to  abandou  the  idea.  This  circumstance  is  of  importance  as  indicat- 
ing the  bent  of  his  mind  and  the  mode  in  which  he  proposed  to  l>ene&t 
manlciud.  The  difficulty  referred  to,  however,  undoubtedly  led  him  to 
give  broader  scope  to  his  plan,  and  to  choose  a  trustee  for  his  endow- 
ment who  would  be  hampered  by  no  conventional  or  traditionid  restric- 
tions, and  who  would  understand  and  carry  out  his  purposes  In  the  most 
liberal  ami  practioat  uiiiiiner.t 

It  is  peculiarly  gratifying  to  Americans  to  remember  that  the  first 
award  made  by  the  Council  of  the  Royal  Society  of  the  Copley  medal,  the 
most  honomble  within  its  gift,  was  to  our  own  countryman,  Benjamin 
Franklin,  who  was  jwljudged  to  be  the  author  of  the  most  important 
scientific  discovery.  On  this  occasion  the  president  of  the  society  stated 
that  the  council,  "keeping  steadily  in  view  the  advancement  of  science 
and  useful  linowledge,  and  the  honor  of  the  soeit^ty,  liiid  never  thought 
of  confining  the  benefaction  within  the  narrow  limits  of  any  particular 
country,  much  less  of  the  society  itself." 

As  this  Wits  the  spiritof  the  leading  scientific  organization  in  existence, 
of  which  Smithson  himself  was  an  active  and  honored  member,  he  well 
exemplified  its  liberal  principles  by  transferring  his  foinuliitiou  of  a  great 
establishment  for  the  "increase  and  dilfusiou  of  knowledge  among  men" 
trom  London  to  the  city  of  Washington. 

Smithson  received  a  htrge  estate  from  his  half  brother.  Colonel  Henry 
Louis  Dickinson,  in  trost  for  the  benefit  of  the  son  of  this  brother  as- 
well  as  of  his  mother.  To  this  nepiiew,  to  whom  iie  was  probably 
attached,  or  because  he  had  derived  a  large  part  of  his  fortune,  from  his 
father,  he  left  his  whole  fortune.  Contingent  on  the  death  of  this  young 
man,  he  made  the  remarkable  provision  of  an  establishimMit  in  the  United 
States  which  has  secured  for  him  the  distinction  of  being  a  benefactor  of 
mankind. 

•Tlie  cliarter  stales  that  tliu  Kojal  Siicifty  was  I'onDilcd  for  the  improvement  of 
natural  kiioivtcdge.  This  fpilbct  nii/uro/,  Dr.  Paris  remark--,  "wau  intemlcd  to  imply 
a  ineauing  of  nhicli  very  few  per.toDS  are  aware.  At  the  period  of  the  eatabiUbmeDt 
of  the  Hocist;  the  arts  of  witciicraft  anil  divinations  nere  very  c-ituubivolj'  encouraged, 
and  the  word  naturtil  was  thertlore  inlrodactd  in  contrail ietiucl ion  to  tiipernaliiral." 
Hooke,  the  prettident.  declared,  in  IGti'J,  that  "  the  bneiness  and  deaiga  of  the  Rofol 
Society  was  to  improve  the  knowledge  of  natural  things,  and  all  useful  arte,  niauufao- 
tnres,  mechanick  practises,  eugyoes  and  i07eDtioDs  bj-  experimeots~(iiot  meddling 
with  divinity,  metapbysica,  morails,  politicks,  grammar,  rhetorick,  or  logiek.)" 

Dr.  WoUsston  had  made  a  gift  of  £1,000  to  the  Royal  Society,  the  interest  of  which 
was  to  be  annually  applied  towards  the  encouragement  of  expeciments. 

I "  Our  oouDtiymen  do  not  believe  that  America  is  more  advanced  iu  knowledge  aaf 
refinement  than  Europe;  but  they  know  that,  with  slight  divergencies,  both  hem 
spheres  are  in  this  respect  nearly  abreast  of  each  other.  And  ibey  know  that,  bat 
beiDg  yet  far  from  tbe  goal,  tfaeir  generons  transatlantic  rivals  start  uuencnmbered  b 
many  old  prejndices  andsocial  tmmniels  which  we  cannot  here  escape  from,"— (Tail 
Sdinburgh  Magatiae,  1832,  p.  -234.) 
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It  has  been  shown  urith  what  zeal  and  pleasure  SmiUiBon  himself  en. 
pged  ID  the  advancement  of  knowledge,  and  what  general  interest  had 
been  awakened  in  England  in  the  cauae  of  seieulific  organization  and 
popular  education  at  the  very  time  he  wrote  his  will,  and  it  is  not  uurea- 
Booahle,  therefore,  to  believe  that  he  contemplated  this  contingency  as 
a  very  probable  event. 

The  will  of  Smithson,  dated  October  23,  1826,  was  proved  in  the  Pre- 
rogative Court  of  Canterbuiy  by  his  execntor,  Mr.  Charles  Drumniond, 
»LQUiion  banker,  on  the  4tli  of  November,  1S39.  The  value  of  tlie  ell'ectB 
ffwswora  to  he  under  £120,000," 

Id  1S78,  a  copy  of  a  will  also  iu  Smithson's  handwriting  was  procnred 
bf  the  Institution  from  Mr.  de  la  Batut,  almost  identical  with  the  one 
iwohled  in  the  courts  of  Loudon. 

It  appears  from  tliis  that  the  word  heretofore  printed  Audle;/  in  copies 
of  the  will  should  be  "Stndley,"  and  that  the  name  of  the  former  servant 
'hu  kept  the  Hnngerfoid  Hotel  at  Paiis  should  be  Sailly,  and  not  Jailly. 
In  the  reconi  of  the  will  at  London,  tbu  wi>rd  Smitbsotuau  us  the  name 
(if  the  iDstltntion  to  he  established  is  "  Smithsonean,"  but  as  it  iu  very 
[i!»iiily  written  "ian"  in  what  we  must  consider  his  original  draft,  the 
misspelling  refeiTed  to  is  uudoubtedly  due  to  an  error  of  the  transcriber, 
biall  ibe  proceedings  in  th©  court  of  chancery,  and  all  tlio  ucgotiationa 
<*r&Ir.  Rush,  the  name  "  Smithsonian  "  has  uniformly  been  used. 

Tlie  first  article  of  the  will  refers  to  an  old  and  trusted  servant,  John 
Rtall,  to  whom,  in  consideration  of  his  attaichment  and  fidelity,  Smith- 
son  beciiieaths  .in  annuity  of  a  hundred  pounds  sterling.  This  Fitall 
dial  in  June,  1834,  having  enjoyed  the  benefit  of  bis  legacy  for  five 
yms. 

Mr.  Smithsiiu  next  directs  that  various  sums  of  money  he  had  lent  to 
Mother  of  his  si'rvatils,  Henri  Ilonori  Sailly,  should  be  allowed  to  re- 
fsin  uncalled  for  iit  five  per  cent,  interest  for  five  years. 

Be  then  mentions  the  fact  that  all  the  money  iu  the  French  five  per 
rants,  {livrcs  de  rentes)  theu  standing  in  his  own  name  and  in  that  of 
Colonel  Dickinson  wiis  the  property  of  his  nephew,  being  what  ho  in- 
•ifrited  from  the  colonel,  who  died  on  the  22d  May,  1820,  with  what  he 
l""lailded  himself  to  it  from  savings  made  out  of  the  income.  To  this 
Mphew,  Henr.v  James  Uungerford,  who  was  also  kuomi  as  Henry  James 
Dickinson,  and  still  later  as  Baron  Eunice  do  la  Batut,  he  leaves  the 
f^t  of  the  income  arising  from  his  property  during  his  life.  The  whole 
of  his  fortune  is  by  the  next  clause  of  the  will  left  absolutely  and  ibr- 
PTcr  to  any  child  or  children,  legitimate  or  illegitimate,  of  the  said 
neiibew  Hungerford.  But  in  case  of  the  death  of  his  nephew  without 
leaving  a  child  or  children,  or  of  the  death  of  the  child  or  children  he 
may  have  had  under  the  age  of  twenty-one  years  or  intestate,  ho  then 
says: 

*  Oenlleinan'i  ilagazine,  1B30,  toL  c,  p.  275. 
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"I bequeath  the  whole  of  my  property  to  the  United  States  of  AnwrfoB 
to  found  at  Washington,  under  tlte  name  of  the  Smithsonian  Institutiomft^ 
eatabliehment  for  the  increase  and  diffusion  of  knowledge  among  men."      ^ 

The  uephew,  Mr.  Iluagerford  (jilias  H.  J.  Dickinson),  to  Thorn 
bequeathed  a  life  interest  in  Smithsoti'B  estate,  brought  on  amicable  bd 
in  chancery  against  the  executors  lor  (ho  purpose  of  having  the 
administered  under  the  direction  of  the  lord  chancellor,  and  these ' 
ascertained  to  be  aboat  £100,0(H)  sterling.  The  income  from  this ; 
erty,  which  consisted  mniiily  of  stock  in  the  public  funds  of  Englan^ 
was  promptly  puitl  to  young  nungcrford,  who  led  a  roving  life  in  EaroiMl 
without  settled  habitn  or  occupation,  and  died  under  the  name  of  Ban^ 
Eunice  de  la  Batut,  at  the  Itoyul  Hotel  in  Pisa,  Italy,  on  the  Sth  of  Jnnflj 
18J5,  under  thirty  years  of  age,  never  having  married,  and  leaving  of 
heirs  who  could,  even  under  the  broad  provisions  of  his  uncle's  will,  mala 
a  claim  to  bis  bounty. 

The  mother  of  Ilungerford,  a  Mrs.  Mary  Ann  Coates,  bad  married  * 
Frenchman  named  Theodore  de  la  Bittut,  and  was  Htill  living  at  PoK 
Lonis  in  France.  She  now  made  a  claim  for  part  of  the  estate,  on  tbi 
ground  thatherson  had  given  her  an  ample  allowance  while  ho  Uved,iiD4 
that  under  the  will  of  his  father.  Col.  Henry  Louts  Dickinson,  made  fl 
Paris  in  July  1810,  by  which  be  left  all  his  property  to  liia  brother,  Jamo 
8mithson,  half  the  income  was  to  bo  for  her  benefit  daring  her  life.  £ 
was  shown  tliat  young  Ilungerford  lived  up  to  his  income,  and  had  lef 
nothing  even  to  pay  debts  or  funeral  exiienses.  It  was  also  nrgeC 
that  if  Smithson'.s  u  ill  bad  coiue  into  operation  then,  instead  of  sevei 
years  before,  Ilungerfurd  would,  in  consequence  of  an  alteration  of  thi 
law,  have  been  entitled  to  a  portion  of  the  accruing  half-year's  inoom* 
up  to  bis  death ;  and  that,  in  consequence  of  the  change  in  the  law,  bM 
could  not  be  said  to  have  enjoyed  the  iiicotne  of  tlio  property  tluringbic 
whole  life.  It  was  also  urged  :is  a  "  moral  claim,"  that  as  the  Smitlt 
son  bequest  wiis  to  be  ai)pli(il  "  to  inci-ca.<ie  and  difTu^e  knowledge 
among  men,"  the  cbildrcn  of  Mr.s.  de  la  liafut  were  entitled  to  an 
allowance  from  it  until  the  age  of  twonly-lwo  for  their  education. 

The  claim  made  was  for  an  annuity  of  £240;  but  after  long  nego- 
tiation the  decree  was  made  by  tlic  court  of  eliancory  to  allow  Mrs.  da 
la  Batnt  £150  08.  during  hor  life,  with  a  payment  ot  £ii2GlU.6d.ta 
arrears  from  the  22d  September,  1834,  to  the  22d  JIai-cli,  1838.  To  BO- 
cure  this  annuity,  the  sum  of  £5,01.')  in  three  i>er  cent,  consols  was  re- 
tained in  trust  by  the  court,  the  interest  to  be  paid  on  the  22d  September 
and  22d  March  annually.  By  the  law  of  France,  the  life  income  is  ap- 
portionable  and  payable  up  to  the  time  of  death ;  and  Colonel  IMoldn- 
sou  having  been  domiciled  in  France,  this  rule  applied  in  his  cone. 

Mrs.  de  la  Batut  lived  to  the  year  18G1,  and  the  amount  retained  iD 
England  as  tbo  principal  of  the  annuity  wa^  paid  over  to  the  Inatita' 
tion  on  the  11th  June,  18C4.     This  is  known  oh  the  "  residuary'  legacy* 
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of  t^tiiitbson,  and  the  sam  realiuMl  tntm  it  by  the  iDRtitution,  by  tlie 
premium  on  gold]  &v.,  was  $3-I,1GjU(8. 

TI16  Ant  aDRoancement  toade  to  tbc  American  Oovemmcnt  of  th» 
fact  ibiit  the  United  Statt^q  had  become  entitlQtltotbebequ«<<t of  Sniilbson 
was  »  dii<[>aloh,  dat(>d  2Stb  Jul.r,  1835,  bom  flon.  Aaron  Vail,  cJiargd 
4^&ffitlres  of  tlio  United  States  at.  London,  ta  Hon  John  Forsytb,  Seoro. 

'  tary  of  State,  transmitting  a  letter  fh>ni  ^leesrs.  Clarke,  Fynmore  and 
riitd(,'»tP,  itttiimoys  in  tbat  nity.  Tliis  comninnicateil  tbe  intdligouoo 
thai  the  nepbuw  of  Smithson  had  dfod,  and  that  tbo  United  States  vaa 
entitled  to  tbe  eNlitte,  valued  at  £1U0,(HH>. 

These  tacts  were  laid  before  Congress  by  President  Jac-kson  on  tlie 
ITtb  Decemt)er,  1S35,  wbo  xtutod  in  bis  message  tbat  he  hwl  no  atitbor 

'  ity  to  take  any  steps  toward  accepting  tbe  trust. 

In  the  Senate  of  tbe  United  Stateti  the  message  of  Ibe  Prc«idunt  woa 
refciTed  to  tbe  Committw  on  the  Jndiciary,  wbielt,  by  its  cbairniun,  Mr. 
Benj.  Watkins  I.eit,'b,  of  Virginia,  re[»orted,  nn  tbcotbof  Janiiarj-,  1836, 
tbat  they  couslden-d  the  tK-qnost  of  "Mr.  ^mithsun  ;»  valid  one,  nud  they 
lielievctl  "that  the  Unil<.'d  States  would  be  enlertuiuud  in  the  court  of 
I  •chancery  of  Bngland  to  assert  Ibeir  claim  to  the  fiiad  as  trustees  for 
tbe  pnrpose  of  founding  the  ch:iritul>le  iDstitnlton  at  Wu&hington  to 
irbicli  it  is  destined  by  tbe  donor."  The  queidiou  wbether  it  via»  within 
tJie  competency  of  tbe  Oovernment  to  appropriate  any  pott  of  tbe  gen- 
eral n-venuo  from  the  cation  at  lurge  to  the  foundation  of  a  Itteniry  or 
any  other  institution  in  tlie  DiMtrict  of  Uoluinbia  was  answered  by  Mr. 
Leigh  by  stating  that — 

"llie  ftiud  given  by  Mr.  SiuUbson's  will  is  uywiise,  and  never  can  be- 
t-«ome,  part  of  tbe  revenue  of  the  Dulled  Stnt'.-J!;  they  cunuot  chiim  or 
take  it  for  their  own  Kmefit ;  they  can  only  take  it  as  tmstee." 

"Tlie  (Jnitefl  States  wei-o  to  bo  rej^rded  as  Iho  par&H  patruB  of  the 
1  I>!stn«t  of  Colnrohia,  and  iu  that  character  tbcy  ha4]  a  right  and  were 
lu  dnty  Iwund  to  assert  a  claim  to  any  projierty  given  (o  them  for  the 
puri>use  of  founding  an  imititution  wiihiu  the  District,  and  to  provide 
for  Iho  due  application  and  administration  of  such  a  fUml  when  tbey 
obtained  possession  of  it." 

BesolutitHM  wei-e  reported  by  tlie  cM)mmitte«  providing  for  tbe  prose- 
cution of  tbe  claim.  The  report  ivas  considereal  in  the  Senate  on  the 
30th  April,  IKW,  and  it  was  urgwl  by  Mr.  W.  C.  Preston,  of  South  Car- 
olina, tlinttbeUovcrnmeutof  the  United  States  hud  no  power  to  ivcvIto 
tlie  money.  He  thought  the  donation  had  been  made  partly  with  a  view 
to  Imniortalize  tbe  donor,  and  it  was  "  too  ebeup  a  way  of  conferring  im- 
mortality." He  bad  no  idea  of  tbe  Uistriet  of  Columbia  being  Ui<«d  aa 
a  fulcrum  to  raise  foreigners  to  immortality  by  getting  CongR-ss  aa  the 
paraupotria  to  accept  donations  D'oui  tLctu.  Ue  expressed  the  opinion 
that  Smithsori's  intention  waa  to  found  »  luiversitf . 

Mr.  Leigh,  in  rcgtly,  maintained  tbat  the  legacy  was  not  for  the  beueflt 
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of  the  United  States,  bat  ooly  for  one  of  the  dties  of  t^e  District  of 
Colombia,  and  with  this  belief  he  had  no  difDcaltj  in  voting  for  the  biU. 

Mr.  John  M.  Clayton,  of  Delaware,  also  thoaght  a  oniversity  was  in- 
tended by  Smithson. 

Mr.  John  C.  Calhoon,  of  Soatb  Carolina,  waa  of  opinion  that  the  dona- 
tion was  made  expressly  to  the  United  States,  and  that  "it  was  beneath 
their  dignity  to  receive  presents  of  this  kind  from  any  one." 

Mr.  Samuel  L.  Southard,  of  New  Jersey,  advocated  the  measore,  as 
he  though  t  Congress  bad  the  nnqaestionable  right  to  establish  a  national 
university. 

Mr.  James  Buclianan,  of  Pennsylvania,  believed  that  Congress  had 
the  power  to  receive  and  apply  this  money  to  the  purposes  intended  by 
the  testator,  without  involving  the  question  whether  it  was  for  a  nniver- 
Bity  or  not. 

Mr.  Robert  J.  Walker,  of  Mississippi,  advocated  the  bill  as  a  measare 
of  justice  to  the  city  of  Washington. 

Mr.  John  Davis,  of  Massachusetts,  argued  that  the  Senators  were  mis- 
taken who  assumed  that  Smithson  intended  his  bequest  to  establish  a 
university.  This  word  was  not  to  be  found  in  the  will,  and  there  were 
other  means  for  diflusiug  knowledge  besides  the  one  referred  to.  He 
deemed  the  establishment  of  institutions  for  the  promolionof  knowl- 
edge a  vital  principle  of  republican  government. 

After  a  somewhat  protracted  debate  the  resolutions  were  finally  passed 
OD  the  2d  of  May,  183G,  by  a  vote  of  31  to  7,  and  on  the  25th  of  June 
they  were  again  passed  in  the  shape  of  a  bill  as  it  bad  come  &om  the 
House  of  Representatives. 

The  message  of  the  President  was  referred  in  the  House,  on  the  2lst  (rf" 
December,  1835,  to  a  special  committee,  wmsisting  of  Mr.  John  Qnincy 
Adams,  of  Massachusetts,  Mr.  Francis  Thomas,  of  Marjiand,  Mr.  James 
Garland,  of  Virginia,  Mr.  D.  J.  Pearce,  of  Rhode  Island,  Mr.  Jesse 
Speight,  of  North  Carolina,  Mr.  Thomas  M.  T.  McKeunan,  of  Pennsyl- 
vania, Mr.  E.  A.  Hannegan,  of  Indiana,  Mr.  Rico  Garland,  of  Louisiana, 
and  Mr.  G.  n.  Chapin,  of  New  York.  In  this  committee  great  opposi- 
tion was  manifested  at  first  to  the  acceptance  of  the  bequest,  but  this 
yielded  to  the  arguments  and  persuasion  of  the  distinguished  chairman, 
Mr.  John  Q.  Adams.  A  bill  was  accordingly  reported,  directing  the  Pres- 
ident to  aiipoiut  an  agent  to  assert  and  prosecute  for  and  in  l)ehalf  of 
the  United  States  in  the  court  of  chancery,  England,  the  legacy  be- 
queathed by  James  Smithson.  The  agent  was  to  give  bonds  in  $500,000 
for  the  faithful  i>erformanceof  the  duties  imposed  upon  him.  The  Treas- 
urer of  the  United  States  was  to  take  cliarge  of  and  keep  safely  all  the 
money  received  on  account  of  the  bequest,  and  "  the  faith  of  the  United 
States  was  solemnly  pledged  that  the  fund  shoidd  be  applied  for  the 
purpose  of  founding  and  endowing  at  Washington,  undei*  the  name  of 
the  Smithsonian  Institudon,  an  establishment  for  the  increase  and  diffii- 
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doD  of  knowledge  umoDg  men."    For  the  cost  of  proseciitiug  the  clum 
an  appntp nation  of  $10,00()  was  made. 

On  tlio  lOtli  of  January,  1830,  Mr.  Adams  made  an  filaborate  report, 
containiag  all  ILe  facts  be  had  been  able  to  collect  relative  to  Sinithson, 
uid  esiiressing  in  the  most  glowing  and  refined  langaage  his  apprecia- 
tion of  the  value  of  the  gift  to  Americii  and  its  importance  to  mankiDd. 
Mr.  Leigh  had  convinced  the  Senate  that  it  was  the  duty  of  Congress 
to  accept  the  bequest,  and  Mr.  Adams  brought  befon;  the  House  an  ac- 
coant  of  tbe  life  of  the  testator,  Uio  nature  of  the  tnist,  tbe  charat-ter  of 
the  trustiJGS,  tlie  pratitical  influence  of  our  political  institutions  upon 
tBorope,  and  the  vast  benefits  to  tbe  world  which  might  grow  out  of  the 
legacy.  The  report  was  unanimoasly  agreed  to  iji  tUe  committee,  but 
Mr.  Adams  had  great  misgivinga  whether  anything  would  ever  be  real- 
ized from  the  bequest.  Tbe  delays  of  the  English  court  of  chanei-ry 
were  well  tnown,  and  tbe  opinion  had  even  been  expressed  that  the 
whole  affiiir  was  an  imposture.  Mr.  Adams  never  wavered,  however, 
in  bia  faith  in  the  power  of  the  government  to  procure  the  money  and 
its  ability  to  administer  it  pi'opcrly.  He  refers  in  bis  diaiy  to  it  as  the 
favorite  and  almost  absorbing  subject  of  his  thoughts,  and  for  many 
years  be  devoted  ontlriug  activity  and  personal  eflorts  to  ita  success^ 
accomplishment. 

So  action  was  taken  by  the  House  on  Mr.  Adams's  report  until  tbe 
Senate  had  passed  Sir.  Leigh's  resolution}  when  that  waa  takea  up, 
changed  in  form  to  that  of  a  bill,  passed  on  the  25tb  of  June,  1S3C,  and 
waa  approved  by  tbe  President  on  tbe  1st  of  July,  1836. 

In  accordance  with  this  act  tbe  President  appointed,  on  the  11th  of 
July,  Hon.  Richard  Rush,  of  Pennsylvania,  as  the  agent  to  assert  and 
prosecute  tbe  claim  of  tbe  United  States  to  the  legacy.  His  salary  was 
flsed  at  $3,000  per  annum,  and  $2,000  were  allowed  for  contingencies, 
Dot  including  legal  expenses.  Mr.  Rush  gave  tbe  necessary  bond  for 
t^OOjOOO,  Messrs.  J.  Mason,  jr.,  and  Benjamiu (J.  Howard  being  his  sure- 
ties, who  were  accepted  by  Mr.  Woodbury,  Secretary  of  the  Treasury. 
This  appointmeut  was  one  eminently  fit  to  bo  made,  and  its  wisdom  was 
proved  by  tbe  successful  accomplishment  of  the  mission.  Mr.  Rush  had 
been  Comptroller  of  the  United  States  Treasury  at  a  time  when  the  fiscal 
affairs  of  the  government  were  hi  disorder ;  he  was  next  Attorney-Gen- 
eral ;  then  minister  to  England  for  a  period  of  eight  yearM ;  Secretary 
of  tbe  Treasury ;  and  minister  to  France.  "  To  these  great  and  varied 
employments,"  Hon.  J.  A.  Pearce  has  remarked,  "lie  brought  integrity, 
ability,  intelligence,  firmness,  courtesy,  and  a  directness  of  purpose 
which  scorned  all  finesse  and  which  served  bis  country  to  the  full  extent 
of  all  that  could  have  been  demanded  or  hoped." 

Mr.  Rush  immediately  proceeded  to  London,  placed  himself  in  com- 
munication with  tbe  attorneys  of  the  executor  of  Smithson,  and  entered 
with  vigor  into  the  measures  necessary  to  assert  the  claim  of  the  United 
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States.  It  was  aoon  ascertained,  od  consultation  vith  eminent  oomibd, 
Messrs.  Thomas  Pemberton  and  Edward  Jacob,  then  at  the  head  of  th« 
chancery  bar,  that  it  was  necessary  that  a  suit  should  be  brought  in 
the  name  of  the  President  of  the  United  States  against  the  testatoifa 
executors,  and  that  the  Attorney-General  must  be  made  a  party  to  th^ 
proceedings  in  order  that  he  might  represent  before  the  court  any  claim 
which  the  Grown  might  have  to  the  bequest  on  account  of  its  eztensioQ 
to  illegitimate  children,  or  by  reason  of  any  part  of  the  property  coa- 
sisting  of  interests  in  land.  Mr.  Rush,  in  addition  to  Messrs.  Pember- 
ton and  Jacob,  employed  Messrs.  Clarke,  Fjnmore,  and  Fladgate  as  his 
legal  advisers,  and  a  suit  was  commenced  in  the  court  of  chancery  in 
November,  1830.  The  first  hearing,  however,  did  not  take  place  until  the 
1st  of  February,  1837,  before  Lord  Laugdale,  master  of  the  rolls,  tliifl 
-coart  and  that  of  the  vice-chancellor  being  the  two  branches  of  the 
English  chancery  system  before  which  suits  are  brought  iu  the  first 
instance. 

The  case  was  fully  opened  on  behalf  of  the  ITnited  States  byMr.Pem- 
berton.  The  King's  counsel  abandoned  at  once  all  opposition  on  the 
part  of  the  Crown,  and  no  question  was  raised  under  the  doctrine  of  es- 
cheats or  any  other  by  the  representatives  of  the  British  Goverament 
The  court  then  decreed  that  the  case  be  referred  to  one  of  the  masters 
in  chancery,  Mr.  Nassau  William,  Sen.,  to  make  the  requisite  inquiries  aa 
to  the  &cts  on  the  happening  of  which  the  United  States  became  enti- 
tled to  the  fund  left  by  Mr.  Smithson,  and  also  as  to  the  claim  of  Madame 
DelaBatut. 

The  United  States  had  never  before  sued  iu  an  English  court,  but 
there  were  precedents  of  other  nations  having  done  so  by  their  execu- 
tive heads,  as,  for  example,  the  Kiug  of  France  and  tho  King  of  Den- 
mark. Tlie  United  States  were  therefore  allowed  to  enter  the  courts  in 
the  name  of  the  President. 

Advertisements  were  immediately  inserted  in  the  Ijondon  Times,  Her^ 
aid,  and  Standard,  and  iu  French  and  Italian  newspapers  iu  Paris  and 
Fort  Louis,  in  France,  and  Leghorn,  in  Italy,  askiug  for  information  re- 
specting Henry  James  Ilungerford ;  whether  he  married,  whether  he 
left  any  chUd,  &c 

Mr.  Hush,  in  August,  1837,  wrote  to  the  Secretary  of  State  that  there 
were  more  than  eight  hundred  cases  iu  arrears  in  liie  court  of  chancery, 
and  he  felt  much  discouraged  as  to  a  speedy  termination  of  the  amt, 
While  the  population  of  England  had  increased  iu  a  definite  period  six- 
fold and  her  wealth  twentyfold,  the  judicial  establishment  had  remained 
nearly  the  same.  There  were  only  eleven  masters  in  chancery,  while 
double  the  number  would  not  be  sufficient.  The  subject  of  a  reform  in 
this  court,  Mr.  Rush  stated,  had  been  specially  recommended  by  tJie 
Throne  to  Parliament.  It  had  been  said,  with  truth,  that  "a  chancery 
«ait  was  a  thing  that  might  begin  with  a  man's  life  and  its  termination 
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lib  upitapli."  Still  titt»r  it  will  be  reineinbered  that  Ur.  Dickeua 
ted  111  1653  tbat  tbt-n.'  n-os  tlicn  "a  suit  bi'foru  the  court  of  cbunccry 
wliicli  b;ifl  bfcu  couiinvnoctl  twenty  yt-iu-s  bcfon-  iti  vrhicU  from  tliirtj'  to 
forty  couusul  bad  hwa  known  to  apj>enr  at  one  time,  in  wbicb  co»ta  bad 
■bbcti  iucarrod  to  the  amoaiit  nf  £70,000,  wliicb  was  a/riendlt/  suit^  and 
wbiih  wiis  no  nearer  Ha  ir^rmination  tbnii  wbcii  it  wn.s  tH'^iiin." 

Mr.  KumU  i-olVm  iu  forms  of  liigti  ruinitbirK'ht  to  llie  «i>tkiiont  lie  bad 
emi>luyo>l  on  Ix'bnif  of  tbe  TTuited  Stottii.    Hu  tiays: 

'*Tbat  uioru  uttciitiun,  diti^eu<N^,  discretion,  and  inlcgriiy  could  nob 
have  Idfii  cxt-riLHl  by  any  pursons  tbau  thfy  Imvi!  shown  tbrou<{tiuut  tbo 
wbob!  snit  from  lirst  to  last.  Could  tiM'y  evei-  luive  forsotteu  wbut  wa» 
dnu  to  tlie  United  Stntes  and  to  tliemwIve-H,  in  tbe  di^Riie  to  eko  out  a 
job,  ttoUilng  U  plaini'r  to  me,  IVoiii  what  has  lieou  [»u>sinK  under  my 
Obsenmtiou  of  tin?  enlan^loments  and  dclayrt  imttind  to  a  heavy  tuiiit  in 
tlio  EngliHli  oourt  of  dmucory,  than  that  tlivy  might  have  found  oppor- 
tuuillM  in  abuudaiice  of  making  the  Huit  last  for  y<>nrs  yet  to  come." 

It  is  theTt'fure  to  Ik>  n-giuxltHl  an  one  of  the  moat  rcmarliablv  vvcuts 
in  the  hiistory  of  the  K'^utut  Ibat  the  Huit  of  tho  Uuit«:d  States,  com- 
menced in  Vorembcr,  ISStt,  should  have  been  brongbt  to  a  saoucwiftil 
issae,  in  less  than  two  years,  on  the  12lh  of  May,  1S38,  which,  it  may  be 
interestiDf;  to  note,  was  the  Oist  year  of  the  reign  of  Her  Miyetity  Qaeen 
Tietoria. 

Mr.  Rush  was  therefore  placed  in  posmesKlon  of  the  legacy  with  tJie 
tocDCpIion  of  the  part  rescrveil  as  tbe  princi)i»l  of  an  annuily  to  Mndtiiae 
Do  hi  Batot.    ^Ir.  Itosh  thus  fi[irch«u8  his  sat  infliction  at  the  result : 

"A  suit  of  lugher  iuterctie  and  dignity  bus  nuvly  piirhaps  been  befuro 
the  iribnuobt  of  a  nation.  If  tlio  IruHt  L-xe»t«d  by  Ibo  testator's  will  he 
SDOOesafidly  cumoil  into  effect  by  tbe  enlighteneti  Ic;^»iIiition  of  C'on- 
gpem  benetltfi  may  How  to  the  United  states  and  to  tlie  bnman  family 
Dot  eos;  to  be  estUnntud,  becaase  opcroUng  silently  and  radually 
thiuughoul  time,  yet  operating  not  tbe  low  offoctnally." 

Scuvely  hiwl  the  decision  of  the  court  boon  made  and  the  amoont  of 
the  award  pubUtihed  in  tbe  uvwepuponi,  when  two  claimants  for  the 
estate  of  Smilbiwn  appeared,  neither  baring  any  connection  with  the 
other;  and  iboy  desire*!,  rather  importunately,  to  kuow  if  tbe  ease  could 
not  he  reopened.  They  were  much  chagrined  to  And  tliat  they  werw  a 
little  too  late  in  their  application,  and  nothing  more  was  heard  of  them. 

The  American  minister  to  England,  Mr.  Stevenson,  and  our  ooit-sid  at 
Ix>ndon,  Mr.  Ai<pinu'all,  united  iu  testifying  to  the  great  tact  and  abil- 
ity of  Mr.  Rufib,  and  iu  ufflrmlug — 

"  That  no  litigant  ever  displayed  a  more  ardent  seal  or  a  more  sags- 
elcnis,  devoted,  and  nnremitting  diligence  in  the  pmeeeution  of  bt»  pri- 
▼ate  wit  than  A«  did  in  urging  on  tliU  public  one  to  a  prompt  and  snc- 
eemtal  coneltuloo.  The  dispatch  with  whieJi  in  oousequence  this  purpose 
WM  flnnlly  acoompliRhed  is  nlmo.'<t  wilhont  example  in  tlie  anniiU  of 
ofaaaour)'.     His  solicitors  will  long  remember  bis  adroit  and  unsparing 
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applioatioQ  of  the  spar.  Had  be  not  urged  them  to  the  top  of  their 
speed,  he  would  have  had  a  lighter  weight  of  gold  to  cany  home  with 
him." 

The  estate  of  Smithson  which  was  transferred  to  Mr.  Richard  Bosh 
consisted  of  the  following  eecnrities: 

£64,533  l&s.  ad.  in  consolidated  three  per  cent,  annnides,  called  con- 
sols, sold  at  an  average  of  9G|  per  cent,  yielded  £56,175. 

£1^,000  in  reduced  three  per  cent  aoonitieB,  sold  at  94  per  cent, 
yielded  £11,280. 

£16,100  in  Bank  of  England  Btocb,  sold  at  about  205  per  cent,  yield- 
ing £32,096  108. 

Good-fortune  again  attended  Mr.  Bush,  for  the  day  when  be  sold  the 
consols  tbeir  value  was  higher  than  at  any  previous  time  for  many  years 
or  than  at  any  later  period.  The  bank  stock  also  commanded  the 
remarkably  high  premium  of  about  205  per  cent. 

The  estate,  therefore,  independent  of  the  accumulations  of  interest  and 
notwithstanding  the  delays  in  the  court  of  chancery,  was  worth  more 
than  in  the  summer  of  1835,  when  the  right  of  the  United  States  first 
attached  to  it  by  the  death  of  Henry  James  Hungerford,  and  the  entire 
amount  of  sales  yielded  an  aggregate  of  more  than  one  hundred  and  six 
thousand  pounds  sterling. 

Mr.  Rush's  next  concern  was  how  to  transfer  these  funds  to  the  United 
States,  and  he  decided  to  convert  the  whole  into  gold  coin  and  send  it 
in  this  form.  This  was  not  only  the  most  judicious  course,  but  it  secured 
an  increase  of  the  fund  to  upwards  of  a  thousand  pounds  sterling  on 
account  of  saving  the  cost  of  exchange.  This  sum  was  enough  to  cover 
commissions,  insurance,  fireight,  and  other  charges  on  the  ti-ausfer  of  tho 
gold. 

The  costs  of  the  suit  and  expenses  connected  with  the  shipment  of 
the  proceeds  of  tho  beqnest  were  as  follows: 

Costs  of  the  chancerj'  suit,  £400  4s,  lOtf. ;  selling  the  stock,  commission 
to  Thomas  Aspinwall,  £707  15a.  Cd;  charges  for  sltipping,  £C  10«.  id.; 
premium  of  insurance,  £605  Ss.  lOd. ;  brokerage,  stamps,  &c.,  £120  48.  Od.; 
freiglit  irom  London  to  New  York,  £393  12s. ;  primage,  £19  ISs.  8d. 

The  itroceeds  of  the  sales  of  the  stocks,  &c,,  were  converted  into  gold 
sovereigns,  and  these  were  packed  at  the  Bank  of  England  iu  bags  con- 
taining £1,000  each  and  shipped  in  eleven  boxes  by  the  packet  Mediator, 
of  New  York,  on  the  17th  July,  1838.  Three  other  boxes  sent  at  tho 
same  time  contained  the  personal  effects  of  Smithson. 

The  ship  Mediator  arrived  in  New  York  on  the  29th  of  August,  1833, 

uid  tho  gold,  amounting  to  £104,960  8s.  C(2.,was  deposited  iu  tho  Banlc 

of  America  until  the  1st  of  September,  when  it  waa  delivered  to  the 

Treasurer  of  tho  United  States  Mint  iu  Philadelphia,  and  immediately 

ecoincd  iuto  American  money,  producing  $508,318.46  as  the  bequest  of 

mithson. 


LEGISLATfON  OF  0ONGEES8 

IN  KHIATION  TO 

THE  DISPOSITION   OF  THE   BEQUEST. 

On  the  6th  of  December,  1838,  President  Van  Bm-en  had  the  satia- 
&ctiou  of  anuoiincmfc  to  Congress  that  the  claim  of  the  United  States 
to  the  legacy  bequeathed  to  them  by  James  Smitbson  had  been  fully 
established,  and  that  the  fund  had  been  received  by  the  government. 
He  DOW  urged  the  pronipt  adoption  of  a  plan  by  which  the  iiit«niIoiia 
of  the  testator  might  be  fully  realized.  For  the  purpose  of  obtainiug 
inibrmation  which  might  facilitate  the  attainment  of  this  object^  liu 
apphed,  through  the  Secretary  of  State,  to  a  number  of  persons  "  versed 
in  science  and  fiimiliar  with  the  subject  of  public  education,  for  their 
views  as  to  the  mode  of  disposing  of  the  fund  best  calculated  to  meet 
the  intentions  of  Smitbson,  and  be  most  beuelieial  to  mankind." 

H«  communicated  to  Congress  the  replies  received,  of  which  the  fol- 
lowing is  a  brief  abstract. 

President  Francis  Wayland,  of  Brown  University,  proposed  a  univer- 
sity of  high  grade  to  teach  Latin,  Greek,  Hebrew,  Oriental  languages, 
and  a  long  list  of  other  branches,  including  rhetoric,  poetry,  iutellect- 
oal  phila'iophy,  the  law  of  nations,  &c. 

Dr.  Thomas  Cooper,  of  South  Carolina,  also  proposed  a  university,  to 
be  opened  only  to  graduates  of  other  colleges,  where  the  higher  branches 
of  mathematics,  astronomy,  chemistry,  &c.,  should  be  taught,  but  Latin 
and  Greek,  literature,  medicine,  and  law  excluded. 

Mr.  Richard  Rush  proposed  a  building,  with  grounds  attached,  suffi- 
cient to  reproduce  seeds  and  plants  for  distribution ;  a  press  to  print 
lectures,  &c. ;  courses  of  lectures  on  the  leading  branches  of  physical 
and  moral  science,  and  on  government  and  public  law ;  the  salaries  to  be 
ample  enough  to  command  the  best  men,  and  admit  of  the  exclusive 
devotion  of  their  time  to  the  studies  and  investigations  of  their  postsj 
the  lectures,  when  delivered,  to  be  the  property  of  the  institution  for 
publication.  Mr.  Hush  also  made  the  excellent  suggestion  that  consuls 
and  other  United  States  oUiccrs  might  greatly  aid  the  institution  by  col- 
lecting and  sending  home  useful  information  and  valuable  specimens 
from  abroad. 

Hon.  John  Quincy  Adams  expressed,  in  his  reply,  the  opinion  that  no 
part  of  the  fund  should  be  devoted  "  to  the  endowment  of  any  school, 
college,  university,  or  ecclesiastical  establishment";  ami  he  proposed 
to  employ  seven  years'  income  of  the  fund  iu  the  establishmeut  of  an 
astronomical  observatory,  with  instrumcuta  and  a  small  library. 

The  subject  of  the  Smithsou  bequest  was  refeiTCd  in  the  House  of 
Rcpresenta.tives  on  the  lOtU  December,  1838,  to  a  special  committee  of 
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nine  members,  of  which  Hod.  John  Qnincy  Adams  was  chairman.  Be- 
sides the  letters  transmitted  to  Congress  by  President  Tan  Boxen,  other 
plans  were  brought  before  the  committee. 

A  memorial  &om  Prof.  Walter  B.  Johnson  suggested  the  establish- 
ment of  an  institntion  for  experiment  and  research  in  physical  science 
especially  pertaining  to  the  useful  arts,  and  the  discovery,  description, 
application,  and  improvement  of  the  natural  resources  of  our  countiy. 
Another  scheme  was  presented  by  Mr.  Charles  L.  Fleischman  for  the 
establishment  of  an  agricultural  school  and  farm,  and  he  entered  into 
the  most  minute  detail  as  to  the  bntldiugs  and  estimates  for  all  the  parts 
of  the  plan.  There  were  also  propositions  to  use  the  fund  "for  the  in- 
struction of  females,"  for  the  establishment  of  "  professorships,"  for 
"  courses  of  lectures,"  for  "  improved  methods  of  reariug  sheep,  horses, 
and  silkworms,"  for  founding  a  great  library,  &c. 

Mr.  Adams  very  earnestly  opposed  the  appropriation  of  any  i>art  of 
the  fund  to  educational  purposes,  believing  that  it  was  the  duty  of  the 
country  itself  to  provide  the  means  for  this  important  object.  His  own 
fovorite  scheme  was  the  establishment  of  an  astronomical  observatory, 
and  this  he  advocated  in  the  most  ardeut,  able,  and  persistent  manner. 

The  chairman  of  the  Senate  committee,  Hon.  Asher  Bobbins,  of  Rhode 
Island,  proposed  the  creation  of  "  an  institation  of  which  there  is  no 
model  either  in  this  country  or  in  Enrope,  to  provide  such  a  course  of 
education  and  discipline  as  would  give  to  the  f^ulties  of  the  human 
mind  an  improvement  far  beyond  what  they  obtain  by  the  ordinary 
systems  of  education  and  far  beyond  what  they  afterwards  attain  in  any 
of  the  professional  pursuits."  His  speech  in  the  Senate  on  the  10th  of 
January,  1839,  in  presenting  his  views  on  this  subject  is  remarkable  for 
its  beauty  of  diction,  elevation  of  sentiment,  and  classical  erudition. 

Mr.  Bobbins's  resolutions  provided  for  a  scientific  and  literary  in- 
stitution, and  stated  that  to  apply  the  fund  to  the  erection  and  support 
of  an  observatory  "  would  not  be  to  fulfil  bona  fide  the  intention  of  the 
testator,  nor  would  it  comport  with  the  dignity  of  the  United  States  to 
owe  sudi  an  establishment  to  foreign  eleemosynaiy  means." 

The  plan  of  Mr.  Bobbins  was  not  received  with  sufficient  &vor  in  the 
Senate  te  secure  its  passage,  and  it  was  laid  on  the  table  by  a  vote  of 
20  to  15,  on  the  25th  of  Febmary,  1839.  Among  those  who  favored  the 
bill  were  Senators  Clay,  Davis,  Prentiss,  Preston,  Kives,  and  Walker, 
and  among  those  opposed  to  it  were  Senators  Allen,  Bayard,  Benton,  and 
Calbonn. 

Mr.  Adams  remarks  in  his  diary,  October  26, 1839,  that  his  mind  was 
"filled  with  anxiety  and  apprehension  lest  the  fund  should  be  SQuan- 
dered  upon  cormorants  or  wasted  in  electioneering  bribery."    He  adds: 

"  It  is  hard  to  toil  through  life  for  a  great  purpose  with  a  conviction 
tiiat  it  will  be  in  vain,  bnt  posslblyseed  now  sown  may  bring  forth  some 
good  fruit  hereafter.  If  I  cannot  prevent  the  disgrace  of  the  oountry  by 
the  fiulore  of  the  testator's  intention,  I  can  leave  a  record  of  what  I 
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have  ilotiu  itntl  wliut  1  would  Ititvr  done  to  atsoompILtli  the  greut  destgn 
tfexectiled  weil.'^ 

At  tho  bogiiiiiiii^'  lit  tlif  lViMir.y-8ixtli  (.'niiiin'Jtt},  l>ec«iDl»er,  IfiSih  Mr. 
AiUaw  ugoia  Umn^'tit  uji  tbi-  suliji-ct  ol'  Llio  Siiiillison  boqiK'^^t  luiit  had 
it  rvftTn-d  tu  »  committee  of  niiiu,  coitMatiog  of  MivMrs.  Adiuait,  Ugle, 
8br|Kirtl,  (iiirlund  of  Virpuiu,  Ix-wis,  Albert  Siiiitli,  ttaruanl,  f.^inriii, 
BoU  CuiuiiUeU  uf  Sotitti  Uurulmit. 

A  meDioriul  was  prcst-iilcd  to  CoagrcHH  ftoni  the  (_'urporutiou  i>r  ttiu 
oityof  WasbingioiitCxpn^sHUij;  (in-al  uiixiety  "tusee  thu iastructiuiiii of 
Smlthson  cnrried  into  oilect,  believitiu  it  im[>osaible  to  caluulat*.-  tbv 
good  whicli  uii  iiistitittiou  jiruiRTly  iVHindi-tl  is  Kimoi-plibk''  of  ]in>iiiolinc 
in  tJiL-  inipruvt'iiicut  uf  tbo  iiitoltuct,  tasto,  und  looralsor  lliv  (.'■iiiiitry." 
It  wan  devoHid  presuniptaous,  however,  to  exprMs  nn  opioion  as  to  wlutt 
itboulil  be  the  cliai-actcr  t>f  tlio  inntitatinti. 

Mr.  Hassler,  llion  in  i-liar)^  uf  tlic  (^oast  Survey,  iirttexl  od  Mr.  AibttDn 
lbe«KtabLiiditu<*nt  of  an  aRtronomit'al  wUool. 

On  die  'ilh  of  Slarch,  184(1,  Mr.  Ailnms  prtvieated  an  elJ»l»orat»'  and 
fzteuded  repurl  tu  tho  House  of  Kopi%wntntiv-i?8,revtowint;  all  tlmtliad 
beeo  done  relative  tu  tfao  buqtuwt,  lutd  piTweiittng  the  flSCublUliiuenl  of 
aa  aMTODORucal  obfterrator)'  ii8  the  boHt  uieati»  of  cotryliig  out  tliv  pur- 
poses of  tjtnitbsou.  He  gave  in  detail  the  arguments  in  &vor  of  this 
plan,  with  estimatVM  for  currying:  it  into  cD'l'ci,  imd  an  iuturt.*»liii[,'  lottcr 
from  Jlr.  Airy,  the  AHtroDoiDLT  Itojal  of  Knghtnd,  n.'Iativ«  to  Uio  origin, 
history,  OAea,  and  oxpeasc-a  of  tbc  famooa  Ort-euwivh  Obt(«rrator>'.  Mr. 
Adams  also  gave  a  mat^terly  Mimmiiry  of  the  proRreKH  of  afttmnomioid 
discovery,  paint«d  in  tbc  ntoHt  hrilliaiit  colors  the  achievemenln  of  men 
of  science,  and  portrayed  in  Rlonin;;  language  the  l^itore  gtory  mhI 
leoovQ  of  our  country  to  be  derived  from  the  application  of  tJie  Siuith- 
BOn  Aind  in  tliu  imuiner  he  propofletL 

The  iuipnipriety  of  devoting  auy  portion  of  the  fund  to  luitublisfa  a 
at  or  ooUego  was  >(trongly  urgetj,  and  lie  Miid,  "We  sliutdd  in  no 
I  avail  ouKoIvm  of  a  strauger's  niunilii^Hic-u  to  rear  our  children.'^ 

.  is  not  elfiur  how  the  leamed  and  dittliti'.'diiihed  gentleman  reconciled 

apparent  incouiiisteiicy  in  advuealing  the  use  of  the  fund  for  the 

Btabliabment  of  "a  wUioHat  observatory  to  be  frnperiw  to  any  other 

tVOtwl  to  the  Hame  Hcience  in  any  [mrt  nf  the  worhl,"  and  which  would 
I  an  impression  upon  the  rcpnliMion  of  the  ITuited  Slatc-t  through- 
cmt  the  learned  and  scieotifto  world.'*    The  desire  of  inorcoslug  tbo 

ightuesii  of  nur  name  in  the  eyes  of  olJier  nations,  and  of  offacing  a 
he  detected  ui>on  the  iintiuual  cMuteheun  on  account  of  our  luek 
of  an  obsc-rvalory,  rendered  bim  iusensible  or  indifferent  Co  the  merits 
of  any  other  plan  for  the  increase  and  ditfuj^iou  of  knowliHlge.  He 
aeens  to  have  been  w«Ided  to  hiti  favorite  ncbeme,  and  his  whole  oourM 
Csogress  in  relation  to  the  beqnudt  was  governed  by  it.  Aflor 
Ion  bod  been  made  for  astronomical  observationft  by  Ibe  gooeral 

avummont  be  Htil)  mlvoi'ated  no  other  plan,  and  even  went  mo  far  an  lo 
3 


JAHEft  SMITnSOH  AND   Illfl   BEQUERT. 

declare  tbiit  he  would  rather  see  the  money  of  Sniitbson  t]in>wn  JntotliA 
Potomao  than  to  have  it  devoted  to  the  advance  of  education. 

P'  It  appeals  that,  nitliotit  debnto  or  explanation,  a  wt-tinn  wan  added 
to  th<^  reffiilar  approprinlinn  hill,  paRSCil  Till  -lul.Vt  1B38,  far  llie  (tnpport 
of  Ihti  ITiiitt'd  St.'irt',-<  Military  Aaidemy  at  West  Point,  hy  whicli  it  was 
eoacteil  that  al)  the  money  nrisin^  from  ihv  ImhiucaI  of  Smithson  should 
be  invested,  vlten  retx'ivcHi,  by  tliv  Socrvinry  of  Cbu  Ti-oosAiry,  with  the 
approbalioii  of  the  Pri'Mideiit  of  Iho  Unitiid  8int««,  in  utoelcM  of  BtatMi 
beuriug  not  Il-j>s  than  li w  pur  cent,  ititerfjit,  and  that  the  annual  iuvoino 

^-aecmiag  un  the  slock  should  aUo  be  reinvested  in  the  Hame  way  for  the 

Hbcmse  of  the  fund. 

In  a<;wirdanrt'  with  this  law,  llr.  Lpvi  Wi>odt>iiry,  SecrRtar>-  of  the 
Treasury,  inserted  an  advortiHement  in  the  WashinKtou  *iIo1m«  of  August 
6,  1S3IJ,  asking:  for  proposals  from  those  liaving  State  stocha  to  dispose 
of.  A  larp?  nuuiber  of  oflcrs  wctp  re<;eix"e<l.  Five  per  cents,  of  Indiarui 
werv  oflTDTwl  at  par,  US,  uud  09;  of  Louisiana,  ut  D8:  New  York,  1U2; 
Maine,  !>tS4  and  par;  Ua«»ocbuiH>t1»:,  104;  Kentucky,  par;  of  live  and  a 
quarter  per  cents.,  Tennvssee,  at  fW^;  of  Ave  and  a  half  per  e<-nts.,  Mis- 
souri, at  lOU  and  par;  and  of  sis  i»er  cents.,  Michii^an,  at  i^r;  Virginia, 
par;  Illinois,  IW,  and  Arkansas,  ii9^.  Mr.  Woodbury  accepted  tbu 
offer  of  Mr.  W.  W.  Corcoran,  of  the  Arkansaa  twuds,  and  purchased 

^•000,000  of  them  for  the  sum  of  t-100,500.  Subwiiuenlly  he  pt^wured 
$.'l^,(MKl  more  bonds  of  Arkansas,  $8,000  Mlchiftaa,  9.i((.o(Hl  Illinois,  and 
tlis.WKt  Ohio  bouds. 

'  The  two  bills  of  Mr.  Itohbins  an<l  Mr.  Adams,  n.>(>rvsenting  the  univer- 
sity and  tlie  observatory  plan.t,  we-re  reimrto'l  together  to  ConKM'-tt.  The 
former  was  laid  on  the  table,  but  the  latter  not  neteil  n»,  on  nccotmt  ol 

_  the  prutwure  of  olher  luutiticiMt  at  the  clone  of  the  scwtion. 

H  In  lS41,Mr.  Lewis  F.  Linn,  of  Missouri,  introduced  u  billinlheSeDat« 
to  appoint  trustee,'!  for  the  iuvei^lment  of  the  Smithson  fund,  and  for  the 
orgauization  of  au  institution  with  a  supejinteude-ut  and  six  professors, 
to  be  nominated  by  the  ''National  Uistitnte,''  a  society  whieli  had  been 
formed  in  Washington  for  tlie  promotion  of  sdeiiee,  and  many  of  whose 
ioeml»er*  were  anxious  to  obtain  control  of  the  ln'fiuesl.     Mr.  Linn  pro- 

■  I>osm1  that  all  the  coUeotioits  of  art  and  of  natural  history  owned  by  the 
ITnitMl  States  should  W  given  to  the  Smithsonian  histitutioo,  but  all 
the  buildings,  collections.  &v.,  should  be  under  the  su|>en-ision  of  the 
National  luslitnt^.  This  bill  was  rofcrrod  to  the  Library  Committee, 
andasiibstitntewasroiwrttvlbyMr.  lYestonon  the  I7th  Febniary,  1841, 
pro\nding  for  the  incorporation  of  the  National  Institute,  and  the  estab- 
lishmuat  of  a  Hmithsouian  Institution,  with  a  Hui>erinlendeut  and  six  pro- 
fessors, to  be  elected  by  the  board  of  managers  of  the  fonner,  the'olB- 
ears  of  the  institnte  and  the  snperinteadejit  of  the  Hinitlisoulaii  loMita- 
tioo  to  constitute  a  board  of  management  of  the  Sinithson  l^iud,  to  plan 
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^mod  Mtvt  buildingH,  pitHmiv  bookx,  appuratns,  ooUocUons,  &o.  It  vm 
pruiick-tl  that  all  works  o1' m, aud  all  books  tvliiting  tJiCR-tu,aiidaU  col- 
<  aud  ciuioaitivK  bi-lontriiif:  to  tlit.-  L'uiivd  •jtuU-K  n-«K  to  be  truns- 
to  tito  SiiiitLHOutuii  Iiislitulkiii.  Tliv  grotiiid  kuown  m  tJie  Mall 
was  a|>l>ropriat«d  fortli«  bnlldliigsaiid  iisuot'llio  fistiiblislimcnt.  Noth- 
ing rasnltt^l  liuwiM'or  (rum  llii»  proposition. 
I  Tluongli  tliL-  cBorlt.  of  Mr.  Adiiins,  (lie  act  of  7tli  Jaiy,  1888,  reqnir- 
^htiK  ibt*  tovfstmpjit  of  the  SmitliHou  fund  in  State  ntockA,  was  repealed, 
^BUid  by  an  net  of  Sppt«inbe-r  1 1, 18-11,  the  Secretary  of  tlic  Treasniy  was 
^pim4<Nl  to  invent  tbe  aocmine  intereflt  tbercaftttr  only  in  United  States 
"mock. 

Pra»idprit  Trier,  in  bis  mcssago  iit  the  oitoninf;  of  Ibo  Twfnlysevemth 

nin^'as.  m^ed  tbe  propriety  of  making  a  specific  application  of  the 

In  deiifed  fhim  tbe  will  of  Smitbson,  and  said  ho  felt  confident  that 

nienl  of  tbe  ]iriiK'i|Ml  wotiM  Im-  iiiadfl  should  it  turn  out  that 

ill  wbioh  tbe  fiiiiil  bud  U-t-ii  inv^Hted  bad  luidei'fiflne  dcpre- 

viAtlon." 

Tb«  Senate  ix'fprn>d  tbe  mttut^  to  the  Llbrar}'  Committee,  Mr.  Prea- 

I,  dudmuin,  and  the-  Hotue  to  a  selvcrt  oominiMet^^  of  nine,  of  which 

Mr.  AdatuH  ir:u(  iigain  chainiiftii.     Mr.  I'rtstoii  soon  after  reported  tbe 

bill  bv  bad  offered  at  tbe  prcvioQS  fiowiiou  for  oombUiiug  tbv  National 

loalitule  and  tbe  Suiilbsoniun  Institution,  but  Ibis  was  laid  u|>ou  tbe  table 

oD  tbt*  IHtb  .[aly,  is.ll>.     Mr.  Adains  prciieuled  a  rejrart  and  bill  in  tbe 

ooja*  on  thn  12th  April,  18-12,  jirovitling  for  tlic  incorporation  of  tbe- 

thMiuian  lu8tiln(iou;  that  all  the  money  reoeiTwl  tironi  tbe  bequeitt 

|tliu-i-d  lo  tbo  creilil  of  ii  fund  (u  be  di^iioTiiiuaU-d  the  Sinltb- 

iid,  to  Ik-  piiMi-rved  (indimiiiixliMl  and  iinitupuiivd,  aud  to  boar 

icrwt  (U  0  per  eoiit.  per  annum.    Tbe  intcrcAt  of  tJiiH  fund  wa^i  to  bo 

iropriated  for  xXia  on-cLion  and  eatabbshmcut  of  an  astnmomioal  ob- 

.'.the  pubtication  uf  the  observutious,  and  of  a  nuuLic^il  :ilmituac. 

Aboat  lltid  porivd  memorials  vrcro  presented  lo  Congress  in  favor  of 

■ppTopriatiug  ihe  ftiud  for  tbo  purpose  of  awarding  annual  prises  for 

the  t>e»t  original  essays  on  tbe  various  subjects  of  the  physical  sciences, 

tbo  oHtablisbnicnt  of  an  agiiealtural  scbool  and  farm,  for  organizing 

kysteoi  of  simuitaneoiut  meteorologies  obik-rralioiis  tbroaghout  the 

nkm  under  tbe  direction  of  Profes-tor  Espy,  &u, 

No  detltiite  action  wa-«  bail  on  any  of  these  proiHxiitiontt,  and  President 

lerngniucalled  the. <>ttenlion  of  Cungn-KS  ill  bis  iiit'^sage  of  Decembers, 

13,  to  tlieir  noglevt  of  an  important  duly.    The  subjoct  was  refemMl  to 

bint  lAhr^ry  Committee,  of  which  Oon.  RufusChoate  was  cbairmun. 

'.Tnppao,  tVumtbia  (toaiinittee,  re[Kfrieda  bill  on  tbe  OUi  June,  1844, 

viding  tliat  tlie  original  ainount  received  us  tbo  tXMiucstofSiuithson, 

18.4tJ,becon^doredasu  permanent  loan  to  tbo  United  Stales,  al6 

oeui.  Uiterest,  from  the  3d  December,  1838,  when  the  saiue  was 

vod  into  tbe  Treasory ;  that  the  luteiest  wbicb  aeomed  to  tbe  Ist 
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Jaly,  1844,  vjx,  tl  7>4,G04,  be  appropriated  to  ttie  erection  of  buiMings  and 
tnclOMtiro of  groiiiitls  for  the  SniSthsoiifan  Ini<tl tuition ;  that  tfad  bosineBs 
of  the  institution  tUiould  bi>  c-vntliict«(l  by  »  bnojxl  of  twelvomimagen  &om 
different  Stales  or  Territorioa ;  thut  n  plain  and  subHtantial  boildinR  be 
erected,  with  rooioK  for  a  mnscuni,  libnkr>*,  chvniicul  laboratory,  lectaren. 
arboretnm;  all  the  objectaof  uutiiral  hiirtory  belougiug  to  the  United 
Statefl  to  be  transferred  to  tuiid  in&titutton,  oxchungos  of  dnpbcate  speci- 
mens to  b^  made,  a  super  in  ten  dent  to  l>e  iipiiointed  to  be  pixifessor  alBO 
of  agrifiiitiire  and  horticulliin^,  additional  profeasoi-s  of  natural  history, 
cbenitKtry,  astronomy,  ftod  such  other  branches  aa  the  wants  of  »oi«oce 
may  rwjuipo,  "excluding  law,  phvmc,  or  diAnnity,"  experlaientj*  to  b« 
madu  to  dut«nninv  the  iililiiy  of  new  frnit8.  ptiuitx.  and  ve^eUitiles,  and 
finally  studi-nt«t  to  l>u  Mlmitled  to  tlie  tnitUtution  gntttiitously. 

Ur.  Adams  in  Fobruaty,  1844, 8uccc«dcd  in  having  a  »oIc«t  committrp 
of  nine  appointMl  to  oou«idcr  the  projier  di«;[K>sitiou  of  the  fund,  and  in 
behalf  of  tliia  oommittvo  madL^  a  third  dhibontc  aod  oomprL'tienriire  re- 
port, togetlier  with  a  bill  providing  for  the  appropriation  of  dSOti,OOU  aa 
the  Stnltbiwn  IHind,  to  be  permanently  inreated  in  stook  of  the  United 
Stetce  at  tl  \n-r  i-<ont.  iiiteit^t,  and  tlm  ini'ouie  to  W  di^voted,  as  bo  had 
befin«  nx'ouiniendetl,  for  an  observatory  an<l  nautical  almanac. 

Ott  the  12tJi  December,  1844,  Mr.  Tnppan  introduced  n  bill  in  the  Son- 1 
ate  of  a  siinilar  chunictvr  to  the  one  be  had  oflVre^t  tx^foru,  bat  in  addi> 
tion  speoilied  that  the  books  to  be  piirchiu><.-d  for  a  libniry  should  oon- 
Biflt  of  worfca  on  science  and  the  arts,  especially  such  an  relate  to  the 
ordinary  baainess  of  life  and  to  various  mechanical  and  other  iniprovt^- 
meDt«  and  tliscoveries.  In  prescribing  the  duticK  of  profcKson*  and  1c<v 
torers,  special  reference  waa  to  be  liad  to  the  productive  and  libera!  art*. 
improTcmonts  in  agricultnre,  horticidture,  and  ninil  ecouoaiy.  Secda 
and  plants  were  t«>  bo  distributed  tJiroughout  the  ooonti;)',  aoila  were  to  be 
analysod;  the  profoesorof  natural  history  was  to  refer  in  hislccturostotbe 
bistoiy  and  habits  of  naoful  and  ir\juriou0  auimaU;  the  professor  of  geol- 
ogy was  to  giAH!  practical  instmction  in  the  exploration  and  working  of 
minee ;  the  professor  of  arcbitecttit^-  was  to  give  instmctiou  as  to  the 
best  materialii  antl  plan»  for  building ;  the  profe.ssor  of  astronomy  wa« 
to  give  a  courae  of  lectorr^  on  navigation  and  the  use  of  nautical  in- 
Btrmncnts.  It  was  alao  provided  that  works  in  iwpubtr  form  on  the 
scieuccs  and  tlio  aid  tliey  bring  to  labor  should  be  published  an<l  dia- 
tributed. 

In  the  lUscuBsion  to  which  this  bill  gave  rise  in  the  Senate  on  the  8th 
of  January,  1845,  Mr.  Choote  made  the  brilliant  speech  which  is  referred 
to  in  the  North  Anierican  Bevicw  as  "  a  splendid  offering  on  the  shrine 
of  literature  by  one  of  her  most  gifted  votaries,  and  one  which,  in  Ai- 
tore  times,  will  render  more  meinoruble  the  day  on  which  it  was  deliv- 
ered tiian  that  galliint  military  acbiovemenl  of  which  it  fs  the  anniver- 
saiy.    No  prouder  uioiiuuieut  than  this  would  be  neodedfor  bis  fame."* 
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In  thia  famous  8))««ch,  Mr.  Clioat«  nMnuricMl  Chut  **  our  ooitw  of  duty 
to  the  deud,  the  living,  aud  tlio  Hiibom  wl>o  shiUI  livn ;  our  Jiutivo,  oor 
paUriotism,  our  policy,  comioon  )iotii'»iy,  vomiuon  duuoram,  argo  OS,  are 
«iKMigb  to  tirg«  us,  to  go  oD  wjibout  tliL>  delay  of  an  hour,  to  appropri- 
ate the  bonnty  aoconlin;;  to  the  form  of  the  gift."  He  oppofted  aoy- 
thing  like  tlie  Hvhool  or  coUe^re  proposed  by  Mr.  Tappao  on  the  groond 
of  it»  uorrow  aiiblariiinUiu,  aM  b<'tiig  wholly  annvoessary  aitd  in  a  great 
dtgrra  nselem.  It  wonld  injiiro  the  tiiiivoi's!lk>8  nln-inly  iii  extKt«iice; 
it  would  be  exccctlingly  diffictiK  lonc^'iiretiUidi-Dta;  tlic  (-xiHyiiso  of  pn>- 
fbnoni,  books,  np[KtnittiH,  nod  buildings  wmdd  Mt-uru  a  pretty  coergetio 
dtlTiisiDK  of  tbf  fuiid  but  uot  much  dilTiisioD  of  kuowled^t'.  Ha  ap- 
[itwvcd/if  tliu  su^i^^caliuu  that  k'Clurt-v)  sliuuld  bo  doUvurvd,  (vii>M:iiilly 
during  the  oesMions  of  Congress,  not  by  profewiors  ponnani>otJy  lixod  on 
annnal  Mdarie)^  but  by  gt'ntlcmeii  eiiiint'tit  in  scii>Du>  aud  litenituru,  to 
It*'  invittxl  lo  VVaxhingtoD  under  Ihe  Miiuulus  aud  with  tlie  umbitioo  of 
a  iqiecia)  and  cnospicuouK  retainer.  Ue  preferred  boirever  that  the  one 
ultnple  object  of  the  loKtitntion  should  be  to  accumnbite  a  t;Tanil  and 
uiiblt*  pubbc  library,  one  which  for  variety,  p:it«nt,  and  wealth  should 
hr  vquul  to  any  in  the  world.  He  olaimed  that  thLt  scheme  waa  the 
<m|y  oM  that "  would  prevent  the  waste  of  money  in  Jobs,  salaries,  tlna- 
flOtea  and  qaackeri«s,  and  would  embody  Smlthmn^  idea  in  some  tangi- 
ble fbmi,  8om«  vxi>ou«nt  of  vivilimitton,  [MTinuuvnt,  palpiibli'i,  coasploa- 
otw,  NMfnl,  and  tbau  which  nothing  wutt  sufur,  surer,  or  moru  tmoxoep- 
itonable." 

Hr.  Oboate  presented  many  interoGting  facts  in  regard  to  tho  pnblie 
libnukfi  of  the  world,  and  argued  in  his  peculiarly  forcible  aud  eloquent 
maoBAr  that  such  a  plan  as  he  proposed  was  within  Ihe  terms  and  spirit 
of  the  truHU 

"That  directs  ns  to  ■  Increase  and  dIflVise  knowledge  among  uken. 
And  do  not  tho  jtidgmouts  of  nil  the  wUo;  iloes  nut  thu  experience  of 
all  enlightened  stulos ;  docs  not  thu  whole  history  of  dvilization  concur 
tu  deeiare  tbut  a  various  iknd  ample  library  is  one  of  the  suteist,  moat 
«oastani,  moHl  permaiu'ut  uud  most  eeouumieal  instrumentalities  to  in- 
I  laawi'  mill  diffuHi:!  kaowlcdgef  There  it  would  be,  durable  as  biK-rty, 
dnmble  ait  the  Uinon ;  a  vast  siorehonae,  a  vast  treasury  of  all  tlie  ihots 
whidi  make  up  thohiMtory  nf  niau  and  of  nature,  !U)  far  as  that  MstOty 
biu  been  written;  of  all  the  initbs  which  the  iii(iuirie.-s  and  i^xjierieooea 
of  all  the  n^oee  and  ages  liavc  found  out;  of  all  tho  opinions  tbnt  have 
been  f iromalgutcd ;  of  all  the  emuliouK,  images,  sentiments,  examples, 
of  all  the  richest  and  most  instructive  literatures;  tbe  whole  piuit  speuk- 
hig  to  the  present  and  the  fuUtre— a  silent,  yet  wise  and  ctoquout 
IMclicr.    •    •    • 

"  If  the  lornis  of  the  trust  then  authorize  this  exi>uudituro,  why  uot 
make  (if  Not  ataoug  the  priiiripal,  nor  yet  the  least  of  tvitsuus  for 
4loio£  ao,  U,  that  all  the  while  that  you  are  laying  out  your  money,  and 
wbeo  ;mi  have  laid  it  out,  yon  Itave  the  money's  worth,  the  value  n^ 
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oeived,  Uic  property  |iurcliuM-d  on  band  to  sbow  for  iteolf  nod  to  speak 
for  itself.  Suppose  titu  [trol'fsjsorii  provitled  for  id  tbo  bill  i>bouM  (O^tber 
&  Uttie  circiD  of  pupttii,  vach  of  wboto  sbouIU  carry  off  witb  bim  some 
'  amall  quotient  of  oarigatioa,  or  horticulture,  or  ruml  economy,  and  tfat< 
fluid  should  ItiiLt  f;tidi;  away  and  ovapuntte  in  socb  insenniblo,  inappn-- 
oiable  HppmpriationM, bow  little tbeivwunid  betotestjfyof  it!  Wbereas 
bero  all  the  wbile  are  tbo  boohs ;  here  is  the  value ;  here  is  tlie  visible 
proiwrty ;  bcre  It*  the  oil  and  here  i^  the  liKlit.  Tbej-e  \b  something  tn 
point  to,  if  you  Hhonld  t>e  lutked  to  account  for  it  unexpectedly,  and 
flometliin^  to  point  to  if  a  tnireler  sboald  taunt  you  with  tbe  colleodous 
vhicb  he  buM  seen  abi-oad,  ami  wbioh  tclbl  and  rooonimcnd  tbe  ali»o]»t- 
i»ms  of  Vicuna  or  SI.  rvlvrssburgb.    •     •     • 

"Itnt  the  dcci»ive  arguniunr  i»,  itftt-r  oil,  thiu  it  is  nn  npplioitioii  the 
most  exactly  a«lupted  to  tbe  actual  liti>mry  and  xciuutitic  wants  of  the 
States  and  the  conntry.  1  have  said  tliat  auother  college  is  not  OL-edtHl 
berebeoanHe  there  aro  eiioui:li  now,  uiid  anntbcr  mii;bt  do  barm  as  much 
us  good.  But  tliiit  wliicli  is  wanted  lor  every  colle),'e,  lor  the  whole 
country,  for  every  studiouR  person,  is  a  wellehosen  library,  somewhere 
among  uh,  of  three  or  four  hundred  thousaud  books." 

Mr.  Tuppati,  iu  rejily,  urged  thut  Sinithsou's  own  bablts  and  pursuits 
Sboald  be  considered ;  that  it  muHt  be  roniotubercd  that  he  was  an  emi- 
DCntly  practical  philosopher,  intimately  acqnuiuied  with  chemistry,  min- 
eralo^',  i(ffo\ogy,  and  natural  history,  to  tbe  minute  study  of  which  he 
devutixl  bis  life.  His  favorable  resort  bad  been  the  Jardin  dea  Planter, 
at  Piuis,  tuid  there  could  bo  but  little  doubt  that  in  making  bis  bequest 
bo  bud  iu  view  the  etttatilishmenc  of  a  similar  inMitution.  He  depre- 
cated tbe  outlay  of  a  large  amount  in  Ihe  purvlias*-  of  lioulctt,  and  aa- 
serted  that  ibey  not  only  did  not  promote  knowledge,  but  that  one-half 
of  those  then  iu  the  l.)bmr>'  of  Congtvwt  were  to  be  considered  as  trash. 

Mr.  Levi  Woodburj-,  of  New  nampibin-,  favored  the  employment  of 
leoturei-8,  and  tbe  purubasc  of  a  utoderule  sized  library,  but  pi-efeixcd 
tfaatthe  managemeut  of  tJio bequest  should  be  intrusted  to  the  National 
Institute,  a  society  already  iu  active  openition,  created  by  Congress,  and 
the  objw!ts  of  which  were  a|ipropriate  to  tbe  trust. 

Mr.  John  J.  Crittenden,  nf  KentncJiy,  thought  the  ]iurchuMe  of  boc^a 
should  bo  eonlirietl  to  works  on  seienee  and  the  arts.  lilr.  James  A. 
Pearoe,  of  Marylanil,  iioni-utred  in  tbe  views  of  Mr.  Cboate.  Mr.  Wm. 
O.  Kive»,  of  Virginia,  believed  Mini  by  knowledge  was  not  merely  meant 
tlie  natural  sciences,  astrouomy,  malbemalies,  &e.;  he  cxmsidcred  the 
most  imiwrtant  of  all  tbe  branches  of  human  knowledge  that  which  re- 
sisted to  Uie  moral  and  poliiiciU  i-elations  of  man.  The  field  of  moral 
^Mdeuee  alw>  enil>ra4:ed  a  much  larger  jtortiou  of  knowle«lge  than  tbe 
physical  scieucett.  De  suggested  the  "Faculty  of  letters  and  scivnocs* 
tuuler  tbe  auspices  of  the  Uuiveniity  of  Fntnue,  iis  a  luneh  Letter  model 
for  the  Hmithsotiiau  than  the  JardiH  da  Phnteit.  He  remarked  that  it 
was  bis  "firm  and  solemn  oouviction  that  we  now  have  it  in  our  power 
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lo  do  laore  good  to  Uu»  nation  in  our  day  and  geaeratioD,  by  a  Judicioos 
ttttd  wise  spplioation  »f  this  $500,000  whicli  tia^  been  pni  into  our  hands, 
than  by  the  application  or  Dn- 1  wpuly-ltvo  or  tJiiily  inlUiona  we  arc  iu  tiie 
Itatiit  of  anuually  uitiiruiiriiitirig." 

Ur.  CboaUt^M  ampudnivntji  wcru  adopted  by  the  dunatit  and  tins  bill 
recommittal  to  bo  uun.'  fully  muturud.  It  was  atpiiu  reported  to  thv 
Sunale  on  tbu  l!d  of  January,  iiidndinK  Uf-  Cboale's  pUiu  of  a.  ^reat 
libraiy.  Mr.  Woodbury  endeavored  aj^ain  to  place  tbe  Institution  under 
llie  maoagenient  of  tbe  National  Institute,  but  watt  oppoae^l  by  Senatont 
Unobanan,  Clioat^,  and  TapiHui,  on  the  fcrount]  tliul  it  wil-s  uuti-republi- 
(■aa  and  anti-democratic  to  8unvii(U-r  all  CKHilixd  by  tbu  |i(;oplu^8  rupre- 
MOtativea  is  respect  to  a  trust  couiui  Jtl«d  to  their  t;u»tody  Ibr  (he  iR-opIo'B 
l«D«llt,  iiud  to  pluoe  It  iu  tlio  hands  of  a  c-Iotse  body  wholly  irrusponisilile 
to  eilht-r  Congr»-H»  or  th«  i>eopli>. 

Mr.  ^^'otK]llll^y  rcjtlii-d  with  wurnilh  tliat  hia  plan,  in^toad  of  being 
•ntagoaistic  to  Congreiu*,  maile  it  more  in  subonlination  to  it,  and  placed 
■troager  safeguards  against  any  possible  dt^partnif  fi-oin  ltj«  voinniitnils 
or  wblws.  He  also  believer)  that  it  would  tw  pliicin^  a  bin'«len  on  the 
Instilulc  rather  than  conffrring  a  favor  u]Kin  iU 

Ur.  Bacbanau  "could  imagine  no  other  mode  of  uaing  tbu  fund"  to 
•dTaota^  than  "  the  purcbuM>  of  u  greut  library,"  and  Htroocly  op' 
po«ed  any  connection  with  tiie  National  InHtitutiv. 

Ur.  William  Allen,  of  Ohio,  expreatied  his  oppoaition  to  "any  plan 
wbaU-^'er  tbr  conne^'ting  anything  called  an  iiutilttlion  with  the  public 
treacttri'.''  He  had  nev<<!r  known  a  KJn^flo  instance  of  a  (\ind  nl'  money, 
eharitabli-  or  olberwise,  U-ing  iulni»te<l  to  tbe  care-  of  an  Jnwr[)onitiil 
body  of  men  "  that  was  not  squuiidered  aod  uuwlo  to  fall  sliort  of  the 
dbjiectaf  tbv  douor."  He  wimhcd  to  xee  DO  institution  ostublishcd  in  tho 
cspilnlof  the  Knited  BtateM  lo  tvacb  the  Anierii':tii  people  how  to  think, 
and  reatl,  and  R|M-ak,  and  be  therefore  opposetl  tbe  whole  project. 

Sir.  Robert  J.  Widher,  of  Miaxiiwiippi,  defended  the  National  Institute 
aglisst  tlin  attjicks  mode  u[M>n  it ;  allowed  thnt  it  watt  worthy  of  and 
had  rciwived  tbe  gtcalcet  encourvi^enient  aod  most  genemi  favor,  and 
clalmetl  that  an  institution  ttearing  tbe  nami?  of  a  foreigner  never  coald 
■xxwentnite  iu  ibe  suuiu  degree  the  afi'ectiona  nud  conAdeDoe  of  tbe 
American  peojilew 

After  Honte  further  debate  the  bill  was  Uid  over  for  several  dayis  but 
was  takeu  up  and  ftassed  ou  the  23d  of  Jaunai-y,  ISIS.  When  it  rouuhvd 
Um  Bouw,  )I  subBtitult;  wae  oflV-r(«l  for  tl  by  Mr.  Robert  Dale  Owt-n,  of 
lodistui;  but  iu  tbe  hurry  of  a  abort  sessiuu  of  Uongreaa  tbe  whole 
maUer  was  left  undinpoaecl  of. 

On  the  opening  of  the  Twcnty-nintJi  CoognM,  Ur.  Oweo  again 
tfOBred  bi«  bill  to  eatablisb  tbe  Stnilhboniiin  Institution,  and  I* 
reCaned  to  a  select  committee  of  aeveu  Diembi-r»,  vi/.,  M«Min> 
lodiaaa.  John  Q.  Adama,  of  Massaebuaetts,  Timolby  J' 
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York,  George  P.  Marsh,  of  YermoBt,  Alexander  D.  Sims,  of  South  Oar- 
olina,  Jefferson  Davis,  of  Mississippi,  and  David  Wilmot,  of  PenDsyl- 
vania. 

On  the  28th  of  February,  1840,  Mr.  Owen,  from  liiis  select  committee, 
reported  an  elaborate  bill  embracing  the  principal  features  of  Mr.  Tap- 
pan's  bill  of  the  last  session,  but  adding  a  section  providing  for  a  normal 
branch  to  give  such  a  thorough  scientific  and  liberal  course  of  instruc- 
tion as  may  be  adapted  to  qualify  young  persons  as  teachers  of  om- 
common  schools  and  to  qualify  students  as  teachers  or  professors  of  the 
more  important  branches  of  natural  scienca  A  library  was  to  be  pro- 
cured composetl  uf  valuable  works  pertaining  to  all  departments  of 
human  knowledge.  Special  reference  was  to  be  made  by  the  professors 
to  the  increase  and  extension  of  scientific  knowledge  generally,  by  ex- 
periment and  research.  Essays,  pamphlets,  magazines,  manuals,  tracts 
on  science,  history,  chemistry,  school-books,  apparatus,  &c.,  were  an- 
tborized. 

In  advocating  this  bill  Mr.  Owen  made  a  very  able  and  impressive 
speech,  and  oue  of  the  most  memorable  occurring  in  the  discussion  of 
the  subject  of  the  disposition  of  the  bequest.  He  condemned  the  dila- 
toriufiss  of  Congress  in  waiting  for  ten  years,  after  solemnly  accepting 
the  trust,  without  doing  anything  whatever  to  carry  out  the  intoDti<»i 
of  the  donor. 

"  Small  encooragement,"  he  remarked,  "  is  there,  in  such  tardiness  as 
this,  to  others,  as  wealthy  and  asltberalas  SmithaonandGirardjtofbMow 
their  noble  example!  Small  encoaragement  to  such  men  to  entrust  to 
our  care  bequests  for  human  improvement!  Due  diligenceis  one  ofthe 
duties  of  a  faithful  trustee.  Has  Congress,  in  its  conduct  of  this  sacred 
tmsteeship,  used  due  diligence  t  Have  its  members  realized,  in  the 
depths  of  their  hearts,  its  duties  and  their  urgent  importance!  Or  has 
not  the  language  of  our  legislative  action  rather  been  but  this:  "The 
Smithsonian  fondl  Ah,  true!  That's  well  thought  of.  One  forgets 
these  small  matters.'" 

Mr.  Owen  reviewed  all  the  legislative  proceedings  in  relation  to  the 
subject,  the  various  plans  brought  forward  from  time  to  time  for  adop- 
tion by  Congress,  and  called  attention  to  tbet^tthat  the  object  for  which 
Mr.  Adams  had  labored  with  so  much  zeal  and  perseverance — an  astro- 
nomical observatory — had  already  been  established  in  Washington.  He 
then  made  an  elaborate  reply  to  Mr.  Choato's  arguments  in  favor  of  a 
great  library.  He  admitted  that  "  in  books  exists  ibe  bygone  world.  By 
books  we  come  in  contact  with  the  mankind  of  former  ages.  By  books 
we  travel  among  ancient  natious,  visit  tribes  long  since  extinct,  and  are 
made  femiliar  with  manners  that  have  yielded,  centuries  ngo,  to  the 
innovating  infiuencea  of  time."  He  would  go  as  lar  as  the  farthest  in 
his  estimate  of  the  blessings  wliich  the  art  of  printiug  bad  conferred 
apon  manj  but  such  reasoning  had  no  relation  to  the  proposal  em- 
braced in  Mr.  Choate's  scheme. 
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"UaabMantiaiestioc  atall  the  propriety  ofspending  balfa  inillloa,  ot, 
two  or  Uiree  lialT  milltonH  of  dollars  to  rival  tlie  biblioinaoiacs  of  Paria] 
of  Muulch. 

**  Books  we  like  irealtb.  An  income  wo  oinst  bavo  to  liv«;  n  veruvtn 
amoont  of  iocomu  to  live  In  comforti  Itej-oud  n  oortaln  income  tlui 
IMwar  of  wiMilth  to  purdiiwiu  comfurif  or  vvuii  wboUwomc  luxury,  ceases 
«ltog«bur.  Uuw  mui-U  muiv  ot'truv  uorul'url  Ik  there  in  a  fortuuoof  u 
niilitOD  of  doUarx  than  to  one  of  fifty,  or  say  a  hundrMl  Ihotuaiid  t  If 
more  tbeire  be.  tbe  exoees  U  bartlly  appreciable ;  the  btuxleo  and  caree 
of  a  miUionaire  oatweiRb  it  tenfold.  And  »o,  also,  of  these  vast  aiul 
bloated  lH)ok-;:atbfriiii:8  that  sleep  in  dost  and  cobwebs  on  tbe  library 
ehelTas  of  Enropeaii  ruonarebies.  Vp  to  a  JudJcioua  nelection  of  thirty, 
lltty,  II  houdr«d  thmiKund  vulnnies,  if  ,vou  will,  liow  x-ast,  yea,  bow 
priosbMs,  IH  tlie  intWIitiMiiil  vriiiltb!  From  one  to  tive  hundred  tlioa> 
aaod,  wliftt  do  we  ^lin  I  Nutbiugt  That  would  not  be  true.  A  goblet 
emptied  into  the  Pocifiu  adds  to  the  mam  of  its  waUm.  Bnt  if^  withiD 
these  limits,  wo  set  down  one  book  out  uf  a  hundred  as  worth  the  money 
it  coats,  we  are  assuredly  making  too  bl)eral  an  estimate. 

"Our  bbrarian  informK  mo  that  tbe  prei^nt  CongresHional  library 
(certainly  not  one  of  tbe  most  expensive,)  linx  coift  npwards  of  three  dol- 
tara  a  rolnme;  its  binding  alone  haft  areragetl  over  a  dollar  a  volume. 
Tbe  same  wnrka  ooold  be  purchased  now,  it  ix  true,  much  more  cheaply; 
bat,  oo  the  other  hand,  the  rare  old  books  and  cnhous  uanuacripta 
necMsary  to  complete  a  library  of  .the  largest  class  would  raise  the 
annge.  As^ttmiug,  then,  the  above  nite,  a  rival  of  the  Munich  libmty 
wwild  oosttiaa  milltuii  and  u  half  of  dollars;  itn  bituling  atone  would 
aoWMUit  to  a  xum  e<|ual  to  the  entire  8mitbMinian  fund  as  originally 
rsniitted  to  us  from  England. 

*< Aod  tfauM  not  only  tbe  entire  legacy,  which  we  have  prouixed  to  «m- 
peod  so  that  it  shall  increase  and  ililfuse  knowledge  among  men,  is  to 
besqnandered  In  Ihts  idle  and  bootltwa  rivalry,  but  thonaanda  on  thoa- 
saods  mast  be  added  to  finish  the  work ;  Axtm  what  snun-eto  bedeiiTed, 
laC  Itstt'lviKrates  infonn  us.  And  when  we  Iiave  siienc  tbrice  the  amount 
of  SuithAOu's original  bequcHt  on  the  piyject,  we»liull  have  )bo  isatliiliHv 
tioo  of  bdivviug  that  we  amy  puiuibly  have  savwl  to  »ome  worthy 
■Oholara  huudrv<l,i>r  iR-rehance  a  few  hundred, dollum,  which  titberwlso 
be  Bttst  have  MjK-nt  to  obtain  from  Kiirope  half  a  doxcn  vultuible  works 
of  n-fcrancvl" 

The  mot^t  impurutil  fcatturu  of  Sir.  Owen's  bill  was  however  con- 
aidend  by  him  Ut  be  tbe  provision  for  normalscbool  instruction.  U« 
-T"*"**'"— '  it  to  be  the  duty  of  Congress  to  elevate  to  Uie  utmost  the 
ohataetcr  of  our  common  tycliools.  Tlic  normal  branch  was  not  intended 
by  him  10  take  tbe  phtee  of  similar  innlitutions  in  the  States;  it  would 
ba  auppleueutal  lo  Ihean,  but  of  a  higher  grade,  and  would  enableynuug 
paiaooa  who  bad  jiassed  through  the  former  to  {lerfect  llivnuwlvv 
**Cha  most  mteful  of  all  modern  Hoiencva— the  Inunbtoyet  world-i 
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soienoe  of  tTiinar>'  education."  It  would  also  be  tb«  plaoo  where  wtt 
mlsht  hope  tu  lliiil  tndneit,  DOtnpf  tPnt,  nml  culigtitenvd  teachers  Tor  the 
Stall'  normal  e<-hools. 

tic  ii]«o  8|>oviii11.v  urged  tJic  iiii|)urt»ii(U»  ut  ncietiUflc;  retiearcbeH. 

"  III  tlic-M*,"  he  K»iit,  "  Smithson  spent  the  grciitnr  part  of  hia  Hfn. 
And  ii  tsttmoL  l>v  doubted  thut  were  be yut  abve  and  hern  todnj'  to  eX' 
pbui)  his  wifibeH,  original  reaarokea  in  the  exact  Mieit««i  would  b4<  d&- 
djirixl  by  him  a  part  of  bin  plan.  With  the  ktiowksljie  nf  hii«  life  aii<l 
fUvoi'ite  pursnttM  Ik? fore  us,  and  the  woi'dt*  ol'  bin  will  HpoeiryiDg  the  in- 
trtam  as  well  as  the  diffusion  of  knowledge  for  our  guide,  it  Keen, 
notbiug  less  tbun  au  iinijerative  duty  to  includu  acieatific  nweorel 
amoni;  the  ubji-elA  of  u  Siuitbsouiim  Institution." 

Mr.  George  W.  Jones,  of  TeniiMtiee,  made  bimself  conspjciiuuti  oa 
tbif<,  IIS  on  uiauy  other  occasions,  by  bitter  opposition  to  the  adoption  or 
uty  phin  lor  the  organization  of  the  Institution.  He  believed  that  the 
whole  tuulterwuA  wrong;  that  the  government  bad  no  right  to  accept  of 
the  trust,  and  be  ))n)po8etl  that  the  whole  I'untl,  in  whatever  form  it 
might  Im>,  whfthej-  money  or  State  bonds,  should  be  retnnicd  to  any  of 
the  heira'at-lnw  or  next  of  kiu  of  Mr.  Smithsun.     lie  maintained  (hut — 

"  it  wiiK  neither  the  right,  the  power,  or  the  true  policy  of  thu  gov- 
ernment to  attempt  to  rear  upon  the  city  of  Washington  an  ioKtitutioQ 
for  the  edueation  of  school  t«aclient,  agi-icultnrnl  profestmrs,  &c.,  to 
send  out  into  the  outintiy.  .  .  .  Every  niOii»ure  of  Uiis  kind  had 
the  teudeuey  to  make  the  ))eople  thn>ughout  the  country  look  more  to 
this  great  eeutnil  [wwer  than  to  the  State  governments."  ■ 

Mr.  Joteeiih  It.  Ingersoll,  of  I'ennsyh'aniu,  favorod  the  bill  of  Blr.  Owen^ 
and  ridiculed  the  idea  of  Mr.  Jones  of  retnmiog  the  money  to  Knglund. 
He  thought  that  a  great  libntry  was  not  desirable,  and  sidd  that  the. 
necessary  building  Co  contain  the  greatest  iibrarj'  in  tbe  world  would  inl 
its  own  eroclloD  exhaust  tbt-  entire  l)e<)ue.<t.    nie  t'apitol  it.-^-lf  would 
not  contain  eight  huudrist  thousand  volumes  »u  pro[ierly  ariiiuged  as  to 
be  oceessiblo.  A  library  was  not  the  object  of  Smititsou.  A  plan  slioultt 
be  adoptt^  to  eover  geni<nil  ground,  in  whieh  all  obJM-t.s  of  iwieneo 
Hhould  be  included.     He  favored  that  part  of  the  bill  pi-ovidiog  for  nor- 
mal instniction,  and  would  add  an  appropriation  for  defraying  the  ex- 
penne  of  the  delivery  of  lectnrefl  by  our  mont  diHtingiUfihed  men  at  dif- 
ferent points  tlirongbout  the  country  for  srieJitiSc  inxtruetion. 

Mr.  rredbrictc  I*.  Stanton,  of  Tennessee,  in  a  brilliant  and  eloquent  ad 
di-esstotho  n(>U!se,8Up|iort«d  the  bill  in  its  present  form.     He  uiaintaim' 
that  it  wiut  the  result  of  the  conDivting  opinions  of  wi»e  and  expert 
enced  men,  hitrtnouizi.il  by  eompuition,  diHeusxion,  and  mutual  voi: 
sion.     lie  dwelt  ut  length  ou  the  Impurtanee  of  odvuucing  8cien<:c,  th' 
value  of  ex[M-rimejital  research  and  observation;  explained  nud  »dT< 
cated  every  swition  of  the  bill,  and  eouc.luded  by  saying:    "Ity  proiwr 
managemenl  this  instjtutiuu  may  doubtless  bo  made  the  instnuueut  of 
immense  good  to  the  whole  country.    1*0  the  goveniment  it  will  bo  of 
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nUgbt  adnuitikgt*.  It  wilt  bo  a  great  tnBtitatton.  It  may  attain  a  obar- 
actcr  08  tiigb  as  that  of  the  l-Vencli  Acad<>iny,  antl  its  autliority  nlll  tlieii 
be  (Icdsiro  in  refaretice  to  tiiimeroiM  qiie«iioi)H  of  a  M-ientillc  imturo  con- 
tinuall)'  presented  to  the  committees  of  (^oiiKre^s  aiid  tJir-  ili-itui-tmontA. 
of  govi-rnment  for  determination  and  oonseqiieni  notion.  8u<!liiin  insti- 
tution i.-i  in^atl;  needed  in  the  federal  eity." 

il  V.  William  8awyt>r,  of  Ohio,  wanted  ttttideiitJ*  U>  be  went  to  Lbe  IiittUtu- 
tkm  M-k-vted  from  tliu  vuriuiis  Stutott  ami  IVn-itoHoti  aiuioixliug  to  tjie 
ratio  of  rcpiVMiutatiou  in  Cougn-sM.  Uu  uUo  tliongtil  ttic  raU.'  of  inters 
uet  on  Ltiv  luiid  sbould  Ih>  (iw  iosti'ail  of  six  iht  i.'ent. 

Mr.  D.  I'.  King,  of  .Massaclinsetts,  iiivon^l  a  |>rD\'i»iuu  by  wliicli  sin- 
UeutHcoiild  lie  iHluculixl  frfeot'c<[iK-UMU,un<i  pay  tlieir  board  by  labor  on 
» Ikmi  connected  iviih  tho  establishnicat. 

Mr.  .TrffrrBoti  Iluvjji.  of  MiNiiMiipjii.  advoiniK^I  tlie  bill  as  imtviding  for 
the  uicivA-Hf  and  diffusion  of  kiiaw]t!4t,i;o  anion;:  men.  It  nai  too  latn  to 
raako  tbe  objection  tliat  the  tmitt  ought  not  lo  bave  been  avt^^pted.  It 
WW)  oar  dnty  to  carry  it  into  exeetition;  and  as  to  Ibe  AiikI,  it  on;;bt  U* 
be eoosklervd  us  inoue.v  !^till  in  tbo  Trenstir^',  utieounecti'd  witb  any  in- 
TOstmcat  tbo  olBoeni  of  tb«  govcnimont  may  bnvc  mndtv  He  ri'^'anled 
leetmr^  as  lb€>  greatest  mcnna  of  oxlcnding  kuowledgi.-  wbich  bail  been 
adopted  in  uiodcni  timt's.  It  was  second  only  to  tbu  iuvpntion  of  the 
an  of  printing,  lie  would  admit  tbat  tht.-  gownimcnt  b^dooutitliority 
lo  uiko  charge  of  the  snbject  of  edacaliou,  but  he  di<l  not  ooiiuidcr  tbt^ 
liOl  •«  liable  to  that  objection.  Tbe  normal  seliool  Dyatem  he  oonsidered 
M  higlily  bcncBoial,  MGr^'ing  to  produce  uniformity  in  the  Itingii»t;e,  and 
to  lay  llie  foaodallon  of  all  sciences.  The  Mpelling-ltook  of  Noah  Welt- 
aler,  whkli  had  l>c«u  ui«od  extensively  in  our  primarj-  fwhoold,  had  <)oni 
■on  to pio«luco  uniformity  in  uur  language,  iu  Ibis eountiy  (ban  anything 
cbuL  If  we  eeni  out  good  M;buol-bookK  from  this  in.stitution,  it  would  bo 
of  vast  sen'Joe  to  the  eountf^i'.  Uo  vuliirgod  upon  llie  bcnt'lits  which 
Tuoltl  ramlt  to  science  and  the  diffusion  of  ovcry  kind  of  un^fiil  tnowl- 
odgefrooi  an  inhtitntion  whidi  would  gather  young  men  lh>m  the  n-moteat 
pvtiiof  the  country' at  the  common  point  where  every  facility' for  pinirtieal 
buAniotion  would  t>v  iUliinl<il.  Tbi>  lame  of  ibe  country  would  Ih'  re- 
filled, Btul  be  did  not  consider  Ms  a^  unl  i-i.li>uiu(-nitic.  Kiiowle<lge  wan 
the  ooinmun  ct^'metit  tbiii  whm  to  tinilci  all  the  betcroguneoUN  nmli-riiil« of 
IhM  Union  into  oiw  miisa,  like  tbe  ver>'  pilhtrs  iti  the  hall  of  the  HouflA 
tMtfim  them. 

Hr.  Geo.  P.  Mandi,  of  Vermont,  said  tbat  whatever  plan  was  a<lopte<t 
mtut  of  neoCKsily  b«  one  of  com  promise,  and  that  though  he  would  hiive 
pnt^nvd  tbe  t^enatu  bill  for  a  library, yet  be  wouhl  cheerfully  accedelo 
the  {irasent  one  aa  proposed  lo  be  modified,  lie  regarded  it  ait  an  ex- 
licrimciit  wbicb  atlmittnl,  and  wbicb  he  Inisted  would  hereafter  reccivi', 
great  dbanttes  in  its  condUion>>  rather  than  iu>  a  complete  working  mode 
Two  objeeta  were  aimed  at  by  ijiuiUison :  tir8t,  (he  iner<a*c  of  kiMi 
ede^ — its  enlsrgnment.  extension,  progress;  seeoikd,  llio  MJTuno' 
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kuDwlnlK'' — itA  tiiprea*!,  (xtmcDDmcutioa,  disHemiuatioii.  Of  the  rarioaa 
invtruuii^Dtalitiffi  for  carrying  oat  this  noble  and  tinpoiiiug  nclicme,  be 
ooiiHldenx)  as  ttic  HioiplNit  and  most  nfflcient  ttie  collection  for  pablio 
UKO  of  H  library,  a  luuseani,  nnd  a  i^llery  of  art,  and  be  preferred  that 
for  11  ivuMiuible  period  tJio  eutire  iiicoiin>  of  the  fund  ithould  be  ejcp«nded 
in  this  way.  While  Appreciating  the  valiif-  of  n^tieaivh  and  ex))eriment  , 
in  uatunil  knowledge  and  the  oeonomiu  arts,  tiod  iocladiog  tlicoi  iu  the  I 
plan  of  H  gn^4tt  nuliouLiI  in^titittion  fur  the  proniotiori  of  lUI  good  learn- 
ing, he  (lisjH'ntod  from  tin-  diRlriue  implied  hy  the  t'ill,  ubioli  confined 
all  knowledge,  all  science,  to  the  nnmerieiil  nod  quantitiitivL'  viilue«  of 
material  thiug^v. 

"  Oeolo;fy,  luiueralogy,  even  ehemistry,  are  bnt  assemhlagefi  of  appar- 
ttntfactfsempirically  established,  and  IliiHWonUl  always  be  tme  nf  every 
•itady  which  rests  upon  observation  and  experiment  alone.  True  iwienoa 
is  the  clu8siliciiliun  and  iirmufieinciit  of  neo«s8nr>'  primary*  truths  accord* 
ing  to  thdr  rt-laliuntt  witJi  eacli  other  and  in  reference  to  the  logical  dft- 
<liiotious  which  may  be  made  from  them.  Such  scitincu,  the  only  abso- 
lute knowledge,  is  the  highest  luid  worthiest  object  of  bnman  inquiiy, 
and  must  be  dmwn  from  deeper  sooroee  than  the  crucible  and  the  n>- 
lort.  A  labomlory  is  a  eharnel-hoiue;  otiemical  deeomiwsition  be^^ina 
with  death,  and  experiments  are  but  tlie  dry  bonea  of  science.  It  is  tha 
thonghUbl  meditation  alone  of  minds  trnine<l  and  disciplined  in  farotlier 
htUls  that  ciui  cIdUk-  tiie^e  with  tle-sli  and  blood  and  sinews,  and  hreatlie 
into  them  the  brentli  of  life." 

Mr.  UarKh  then  uhowed  thu  hn|>ortanc«  and  value  of  a  gr«ut  library, 
and  gave  illnstruttons  Erum  his  extensive  knowledge  of  the  libraries  in' 
Europe. 

Mr.  Isaac  E.  Morse,  of  Loaisiana,  was  of  the  opinion  that  Smitliaon: 
was  a  practical  man,  and  tliat,  althotigli  po»4e»Aed  of  the  highest  leara 
ing,  he  fondeswnderl  to  devote  lii?-  lime  to  Kiibjeel-s  of  the  most  domes- 
tjc  and  houit'^ly  oh.'micter.  If  his  intention  had  tn-cn  to  e«tubli»li  a  iiui- 
Tcralty  or  a  inugniflceut  library,  and  thus  to  have  liis  name  transmittedS 
to  iWHteHly,  it  wonld  have  he<^<n  easy  for  him  to  have  said  so,  and  noth- 
ing woidd  have  l>e<-n  left  to  this  country  but  to  carry  out  his  cnhghteued 
and  liberal  iuteulions.  Utit  he  lia*!  no  doubt  studied  the  pecntiar  ch 
aeter  of  the  American  people,  uud  discovered  that  while  they  en 
tained  a  pra)>cr  re.i|)ect  for  the  learning  and  geiiitis  of  tlie  (lermnn  unl 
versitie.s  ;intl  of  the  sciences  taught  in  the  sehoolit  of  Kui-o]>e,  still  tli' 
wait  itometbing  iu  the  <!«muion  senxe  and  pmct'luil  knowledge  of  o 
people  which  comported  with  his  own  notions ;  and  he  desire*!  that  h: 
money  should  he  devoted  to  dilT^iKing  ]inicticid  and  useful  knowledge 
among  them.  31r.  Morse  then  introduced  a  new  bill  us  a  substitate 
for  that  under  discussion,  jiro^iding  mainly  that  >'  an  oOer  bo  tnndc 
throogh  the  newsikaiMT.s  of  the  Tnited  Staler  and  Kiiro|K!  of  suitable 
rewards  or  priM--s  for  tUv  lK>«t  written  easuy  un  ten  subjects,  the  most 
praotleaJ  and  useinl  of  which  should  be  printeil  and  widel,v  distributed,' 
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as  (oUUling,  in  tlM  leHer  and  fipirit,  the  vise  and  oompreheDirive  in- 
tentioca  of  the  donor  for  the  iDcreatw  and  diffiimon  of  ktiowledBe  amoog 
men. 

31r.  John  8.  Obipiuiiti,  of  Michit^nii,  siioko  unrumtly  in  oppOfttUoa  to 
the  bnt  Qe  thoiigitt  ihiit  (Nir  ^rcnt  and  rMtnvrfnl  gowmnifnt,  prospcr- 
iag  and  proinvasing:  ait  il  Vfa»  in  imKiital  n>itiv«-  iiiiHlix-t,  fonU-Tod 
inatttutioo»  known  to  uo  otJier  eoiinlry  utid  no  uUicr  [m-ujiIc,  ghoold  not 
hsre  conMntod  lo  be  thu  ruciptvnt  of  wbut  was  uiIImI  a  inunifloont  do- 
nation of  hnlf  a  million  from  un  Eiigltslimun  to  L-nlightvjurd  AnR-ric 
rppnbltianti  in  Uiiit  oountry.  "  tluw  did  it  happen,^  be  c-xcUiimi,-d,  "I 
tills  got'L>nimi>uL  accept)^  such  a  )><>»n  frum  a  forvignvr — an  KngHiiiluaan 
too!" 

An(*r  further  debate,  Mr.  Adaron  moveil  lliat  until  the  arrears  of  inter- 
est due  from  the  States  in  which  tlio  money  of  8niith»on  had  been  ia< 
Teaini  ift'Tc  paid,  no  appmpriatioii  nhoald  bQ  tuado  by  Congress  fcHT  the 
fkiiailuieiit  of  tbo  p»r[>o30!«  pn»cribed  by  the  (e&lah>r. 

Mr.  A.  D.  SimitfOf  ^>nth  rarolinu.  thought  thai  hu  saw  in  the  will  oti 
SoilthMm  only  nbal  Ik.' hiul  ulKiL^nod  in  ulliu'  inHtuucv«i.    "After  harinjp  i 
grippd  through  ibotr  livos  every  sblUiog  that  came  into  their  handl^ 
•oimued  at  last  by  xonto  posthunioutt  vanity,  they  sought  to  build  up  a 
Dwae  wfaiob  should  live  after  them;  and  tiueh,  rather  than  any  feeling  for 
homnlty,  wan  the  motive  that  ffiiidod  them."     He  then  proceeded  to 
eOBtend  tliai  the  Oovemment  of  the  tJniletl  Btataa  waa  not  instituted 
tor  may  audi  pnrpows  an  the  lubninLttration  of  cluiritiea.     He  would  in- 
tfoduoe  •  bill  r«|M.idinK  all  laws  heretofore  enacted  on  thLt  ttnbject  and 
gtrinit  anthority  and  diinrUon  for  Uio  nistonttion  of  the  money  to  tho 
British  rhanct^ry,  where  it  oonid  be  devot«<l  to  pnn>08C8  in  England  sim- 1 
dwr  to  ibuse  which  bad  bet-n  trontemplatvd  in  thocity  of  WiMhiugton. 
Uie  only  difference  would  t>e  iu  the  lueatloii  of  the  inatitutjun. 

Hr.  Adams  proceeded  tocsplaiu  and  advocate  bis  anlMUtut«,and  main- 
taaned  that  in  the  adminii^tnttnn  of  thin  fUnd*  there  were  two  or  thieft ; 
priodples  that  Hboald  bo  observed.    One  waK,  that  it  should  never  ooat  < 
tfae  pe0{tle  of  tbe  United  8tatea  a  dollar — that  it  should  support  itself; 
Baotltv,  that  no  [Hui  ahould  ever  t>e  applied  to  ttio  ordinary  purposes 
of  ednoatioD.    It  wim  unworthy  tho  [woplo  of  the  United  Stittes  to  n*] 
<xlw  farolgn  aid  for  this  ])iiri>u80.    Tlien.'  wiw  no  way  in  which  tlio  Statu  - 
oould  tnon  degrade  themselves  than  by  relying  on  foreign  aid  or  on  tJie ' 
Gcoetat  Government  for  thv  education  of  their  children. 

"Btlt  as  experience  of  eiglit  or  ten  j'eurK,  since  vfo  received  this 
noiMyr  li^  shown  bim  that  whenever  dislingui'ihi-d  scientiQc  men  wore 
oUh^I  upon  for  their  opinions,  scnYcely  two  agreed. 

"lit  addition  to  thn  appliailionofae^'jrtninpiiutof  (blifiind  to  tlttt8ol>J 
eoon  of  utroiiomy,  Diere  wau  another  provUioo  which  he  found,  and' 
which  he  wax  happy  to  sec  thin  bill  made,  viz,  that  no  portion  of  the 
ftuMl  ithonld  be  appropriated'-that  it  sboohl  be  a  perpetnal  fdnd. 
wna  the  interest  which  was  to  be  applied. 
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"  Dot  iu  thti  iD«un  time,  while  this  delay  bad  taken  place,  he  wan  de- 
lighted ibut  au  lutninonucal  obsiervatory — iiat  perhaps  so  (treat  as  it 
abonid  hiivt?  been — ba*!  been  snuigglcul  into  the  number  of  tlip  institu- 
tions of  tbo  coantfTi^  under  the  mask  of  a  sidhII  derpot  for  charts,  &«. 

"  So  claimed  ti»  merit  for  tliv  oroctioii  of  tlio  ustrononiical  obsorra- 
tory;  but  in  (be  eoiinw  of  bis  wbolv  lif»  no  conferrfiig  of  honor,  of  tn- 
teresr,  of  nflim,  bad  givx-n  him  more  delight  Ibiui  thu  boliuf  Ibut  he  bad 
iwiitribuleil.  ill  Momv  Hiniill  (Itgrvo.  to  prmliicc  thi-su  atttrouoiiiical  observ- 
atories, both  tioro  and  libewbere.  He  no  longer  wished  any  iioitioQ  of 
Biuith.son'H  fund  applied  to  an  aMronomical  obsetratory. 

•'  Nor  did  be  think  it  important  to  the  people  that  any  provision  of  this 
bill  fihonid  l>e  carried  into  efl'ect  inimetlialely,  but  rather  tliat  measures 
should  be  taken  to  induce  the.  States  to  pay  the  int«re«t  on  their  bonds, 
and  tbealet  the  money  lie  approjiriiited  to  any  purpose  on  which  Congress 
oould  agree  more  unuiiimuiisly  timn  ou  this  bill." 

Mr.  Andrew  Johnson,  of  TenneHiw,  van  opposed  to  taking  any 
ntonoy  out  of  the  Treasury  of  the  United  States  to  vstabliith  such  an 
institution. 

Mr.  (Jeorge  Rathbun,  of  New  York,  did  not  feci  disposed  to  object  to 
any  plan  v,itb  soeoning  platLtibility,  He  was  in  favor  of  exiwnding  the 
uiouey  in  some  way  and  u[K>n  some  selieme,  fiMtbfullyand  honestly,  but, 
abovo  1)11,  be  wax  in  favor  of  nppropriiiting  thi'>  money  wht^^tbi-r  llie  Hnal 
roeuJt  should  be  good  or  not.  Ue  wisbeU  to  wipe  out  the  tttain  which 
rested  on  the  character  of  this  Gowrument  of  withholding  the  money 
because  we  w<Te  not  able  to  discover  the  beat  mode  of  expending  it 
In  bis  judgment,  a  libmry  waatlie  least  pluuKibleof  any  of  the  schemes 
proposed. 

Mr.  Orlando  B.  Kieklin,  of  niinois,  opposed  the  bill.  He  thought 
however  Ibnt  the  good  faitb  of  the  Uovei-nmcnt  required  that  this 
money  should  be  nonsider«il  as  being  in  the  Treasnry,  and  that  we  could 
not  ejtcuse  ourselves  by  saying  that  the  fund  bad  been  loaned  out  to 
tbo  States  and  could  not  now  be  realised.  Ho  objM^tcd,  bowet'cr,  to  the 
connection  proposi^d  to  b«  e«tablisbMl  betwuon  this  institntiun  and  the 
United  State.*  Treasury.  A  million  of  dollars  would  buiv(|uii-ed  to  meet 
the  deficiency  in  this  Smithsonian  bequest.  He  was  willing  to  es|iend 
the  money  for  i^  libniry,  and  for  seientiflc  apparatus,  or  for  any  plan  by 
which  the  fund  could  be  disconnected  Crotn  tbeOovemniejic.  He  regaided 
jUr.  Owen's  bill  as  one  of  tbe  most  odious  and  alxmiinable  ever  pre- 
80nte<I,  aud  bo  would  rather  see  this  half  million  rcturnt^l  to  the  British 
coort  of  cbnncerj',  or  tun  millions  sunk  to  tbu  bottom  of  (he  Potomac, 
than  to  have  this  bill  pass. 

Mr.  Allen  0.  Tburman,  of  Ohio,  made  inquiries  respecting  the  orig- 
inal investment  of  the  tVind,  and  (hen  discussed  the  duties  of  a  irustee. 
lie  could  not  vot*  for  the  bill  unle.8S  it  were  most  materially  changed. 
Ho  was  opposed  to  tht.^  erection  of  an  immeni«e  institulton  at  the  city  of 
'Washington,  that  would  ultimately  become  a  charge  upon  the  Ti-eosury 


I 


t 


JAMBS  SIIITHSON    AND    HIS    BEQUEST. 


47 


IneoeaBarU.rbp  partial  in  iui  operations  and  twDefit?.    Howiib 

[ioelliinl  l«i  fiivor  ttiii  libnir>-  pliui,  iiltJioufih  tliei-e  were  great  objevtioiw 

[toti.    Ittti 'Mliefc  wa8  0U«  rocoii)iiit:-ii<)iitioti  il  )toit8v.S)«c><l  lliiU  slruugly 

I  Mui-iicvil  liiiu.    That  wus,  tbut  tliuu^'ti  il  miglii  not  «ll*i.-cl  tliu  giiMtvst 

aoKiuit  of  benefit  that  could  bo  |irodacod  by  the  fund,  it  vras  not  liable 

Uttoibtues  to  wliicli  all  tlie  other  plaox  would  probably  Rivo  riite.    It 

mnld  create  im  larfie  iMxly  of  nfllfohnldorH,  no  [Kitronaiie,  no  IJivorit- 

iiiB,na  partially  Rrdional  advantageH." 

Ur.OvTvn  rejilicd  to  Mr.  Adnnm,  and  xbowul  tJiat  tbc  position  of  tlie 

iXKrw  to  tbe  oouditjon  of  tbc  fuml  wiu  entirely  tnoonsiHieiit  vrilli  the 

rtporttand  btlh  Ix-  bad  isi>  often  ]ire>«ent«d.     lie  was  not  »i>w;iiilly  vied. 

ded  (0  Uic  fi-atuiv  of  Munnal  8<thool8,  altJtougb  be  UOieviHl  ii  was  tin) 

autl  iiDtHirtnnt  one  in  the  bill.    As  to  tbe  diKgniee  of  educating  our 

oidltlmi  with  fon-i^Q  aid,tb<.*n<  was  no  pruposttiuu  in  tlii»bill  toL-dn;ate 

oUldmi,  ImiC  tbe  t«ncbeni  of  children.     And  as  In  dm(;racT,  it  lui^bt  liu 

■id  with  equal  propriety'  tbat  it  waa  diograoefnl  to  receive  foreij^n  aid 

ftrfoiinilinK  a  bbrari'. 

Mr.  Audrvw  Joltu:«'>ii  retien-eil  bl8  attack  ou  tiie  bill : 

"Tlvte  WM  minetbing  a  little  farcical  and  amosing  [to  lum]  in  Uiis 

^ilpU*  cf  noi^Dnt  inutnivtion,  which  wtM  to  piox'ide  the  conntry  witli 

tflBchere.    flu  would  like  to  see  a  young  man,  educat«i  nt  the 

rUttaotiian  lusliiution  and  brought  up  in  all  tbo  oxtravaganuts  folly, 

ly,  and  comipcion  of  Washington,  go  out  into  the  eoantry  to 

[Mdi  tbi>  little  boyH  and  sirb  to  read  and  write !    Those  young  inen,  so 

,  would  Ateal,  m-  play  the  little  pettifogger,  sooner  than  become 

Niuetynine  out  uf  a  hundri.-d  of  those  who  reoeivvd  the  bcu- 

llorilib)  institatioa  would  bang  about  a  law-offiee,  get  a  liounne,  bouomu 

>twAof  droa«!3  Instead  of  schoulmusten.     Wasbiugtou  City  wais  not 

,*ldiwfor  such  un  institution.     Ifo  believed  that  it  would  result  in  un 

Kjoty  10  tbo  uouutri' instead  of  a  bvueflt.'' 

^  John  Bell,  of  TcnneiuiGc,  held  that  tbe  United  States  was  respon- 

llor  tbl^  Aind  and  oagitt  to  appropriate  it  for  itfi  object.     He  hoped 

I  Arluuuiaa  would  one  day  pay  the  money,  but  Iw  feared  it  wonid  be 

_*diM»ul  day.     It  won  ueceAHory  toai:t  now.    Uedid  not  wholly  approve 

^tliKbill  rvporIi>d, bat  be  would  take  it  rather  than  do  notbing. 

libnl  fIanilin,of  Maine,  regarded  tluR  f\ind  as  onewhii'^b  bad 
by  the  (io\eTninent  to  ciu-ry  one  ilie  intODtloDX  of  .Mr. 
ilthaoD,  and  to  which,  by  their  acceptanee,  tliey  bod  solemnly  bound 
h'Cfi.  Ho  oUtided  to  the  difficulty — nay,  the  impos-^ihilily — of  any 
f*to  eominittee  agreeing  upon  u  plan  wbi^b,  in  all  it^  distuil^,  tthould 
•**i>i accordance  with  the  views  of  all.  Sotwithslauding  this,  ho  trusted 
*"  •bould  not  let  tliin  opportunity  go  by  to  make  a  commenconienC  in 
('■■•■Uter,  He  had  not  tbe  slightemt  doubt  of  tbu  full  and  unqnalifled 
Pcvvof  this  Government  to  taki>  charge  of  lliia  money  and  give  it  the 
■  dircotioD  required  by  the  will  of  Mr.  Smithson. 
H  VritUe  tbm  were  featnrea  in  the  bill  witli  which  he  was  not  cnli: 
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plfiMed,  he  shoiikl  voU-  I'or  [be  bill  in  ease  it  v-ns  noi  amendi^d.  Biti 
tiiere  vor^  some  mDeudmento  to  tb<>  bill  of  the  ceiitJeinan  imui  Indtaiiu 
[Mr.  Owvii  I  to  wbivb  he  wottld  fain  hope  that  gentleman  bimaelf  woQld 
lend  a  fa^'omhlc  t.<ar.  Ono  related  to  the  approgtriation  of  a  pai-t  of  it 
to  th(>  science  ol'  aKrimtlt^iro.  Ho  roferrwd  lo  llie  gcinTil  anil  di-ploniblf 
want  of  infoniinliun  of  tbc  cuuiponcutii  t)f  the  »<jil,  Iht-  prujier  modu  of 
Creatlnt;  it,  the  pni|>cr  lulaptiUiou  of  erops  to  dilfeivnl  soils,  &v.,  and  snid 
he  wisbtKl  to  sw  cuiiuwtud  with  this  institution  u  di-purtmeut  uf  agn 
eultuml  eheiiiiHtry  und  u  professor  of  agri<rnltare  proper. 

Mr.  Ilraclfurd  K.  Wood,  of  New  York,  said  that  if  ener  there  waa  a 
point  in  which  tbe  national  honor  was  (;on€emed,  it  was  io  carryine  oat 
the  intentiou«  of  tbe  testator  in  his  beqne«l.  He  conKidpred  it  an  honor 
to  rite  mnnliy  that  tlie  itnbj^t  of  a  inonaivhiml  ^vtirnment  should 
bikve  selected  tliis  as  the  insti-nnient  of  hiK  expansive  benevotonee.  He 
thou{(ht  noi-nm)  iiistnietiou  should  be  left  to  the  States,  but  resiwnded 
heartily  to  Mr.  Ilitmtin's  suggcstiou  in  rolution  toafcriualtuml  uislrue- 
tiou.  Uo  wotdd  du  all  he  could  to  increase  and  diffnse  useful  knowledp 
among  the  masses,  hut  this  could  not  and  would  not  be  attained  by  saeh  ' 
education  as  would  bo  obtained  here,  or  by  oollecting  at  this  point  a 
splendiil  librai;.  The  latter  might,  and  anqneotionably  would,  benetit 
those  already  learned,  but  not  the  people. 

lit.  William  P.  Giles,  of  Maryland,  propooed  an  iimondment,  provid- 
ing for  the  pnblieatioii  and  distribution  uf  books  for  the  insImctiOD  ' 
the  blind. 

Mr.  W.  W.  Wick,  of  Indiana,  discussetl  the  duties  of  a  tntstee,  and 
look  the  groniid  that  the  Oovumment  of  the  Unit^Ml  States  bad  no  di.<>- 
crulion  in  this  cit«c  as  to  tbe  mode  of  investment  of  tbe  funds.  Tliere 
■was  no  power  given  by  the  will  of  Smithson  to  invest  the  money  in  any 
speriat  mamier,  and  the  Government  inve«te«l  it  at  its  own  linxard.  If, 
of  bis  own  ai^cord  and  without  authority,  a  tmstee^made  an  inveetoieut, 
ho  was  responsible  for  it.  Thus  the  [Jnite^l  States  stood  in  relation  to 
this  matter,  and  to  tliis  extent  they  were  responsible,  if  at  all.  The 
honor  of  the  country  should  be  sostained  by  the  (aitbfU  execution  of 
the  trust 

Mr.  Washington  Hunt,  of  New  York,  entirely  oonetiired  with  Mr. 
Wtck^s  view  of  tlie  subject.     It  waa  a  reproach  to  the  govejnment  to 

ilay  carrytug  out  Die  pui-{)OHeD  of  this  trust. 

'  At  luugth,  alter  a  full  and  exhaustive  debate  for  two  days,  the  House 
prooceded  to  vote  on  the  bill  and  amendments.  Tho  normal  school  sec- 
tion was  stricken  out,  on  motion  of  Mr.  Adams,  by  a  vote  of  72  to  42; 
the  provision  for  professors  and  Ie<itarej8  by  77  to  42,  as  aim  that  forv 
atndentA.  Mr.  .Toner's  amendment,  to  return  the  money  to  England, 
received  S  votes  in  tbe  afllrniative  to  11.'>  in  the  negative.  Mr.  Adams^ 
propositian,  to  defer  the  organixatioit  of  the  institution  nntil  the  State 
of  Aikanaa.s  could  Ikt  iii<Ineo<l  by  "  niunil  Kuasiou  to  pay  np  it.t  indeb^ 
ediiees  for  interest,"  wa«  voted  down  by  74  to  67.    The  provision  for  lee- 
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COTM  WMH  oegmtivcfl  by  72  to  39,  while  tlio  ftunual  Appropriation  for  a 
libfmry  tnu  iucrousM),  od  moUoa  of  Ur.  ftlamh,  from  820,000  to  $25,000. 
Tho Motions  reqiiiriii(;experimeal:  iukI  research  in  sfn^c-ulturc,  tnaDiifao- 
titne,  Aw.,  thv  jmblicatioii  of  IkmIcs,  luunphlots,  tnots,  &c.,  auil  the  offur- 
iBg  of  pmMforeiisikys,  wore atridcen  out  An  aRKiDtlnitintthat  all  copy- 
right books,  mups,  churls,  priots,  Ac,  fthould  be  dulivercd  lo  the  iOBtl-j 
Cvtion  wiiH  atlopUKl,  auil  also  od»  that  thu  GovtrrnmiMit  collcctiouM  depos- 1 
ited  to  it  ahuuld  bo  known  aa  the  Natiouul  MuHcam. 

Before  a  vote  was  takoa  on  the  bill  as  amended,  a  snlwtitato  for  it 
waa  iotroduoed  by  Hr.  William  J.  Hoagh,  of  New  Yorit,  retaining  most 
of  the  featoros  already  agreed  upon,  and  thin  wa«  piu^vted  in  tlie  Com- 
tnlttco  of  the  Whole  by  a  vote  of  83  to  40.  It  wiw  tlt«^n  rftported  to  the 
House,  aad  passed  by  a  vote  of  85  to  70.  * 

Among  the  prominent  men  in  the  afflrmativo  Tcro  John  Q.  Adams, 
John  Belt,  Garrut  D;ivi8,  Jofforson  Daris,  ColuinbuH  Dvhino,  Stophen 
A  Doaghu,  tSolomou  Foot,  Joshua  It.  Giddingis  Hannibal  Uamlin,  U.  W. 
Hniiard,  George  t*.  Marsh,  IC  D.  Owen,  F.  P.  Stanton,  A.  G.  Thannan, 
fianmel  F.  Vinton,  David  Wilmot. 

AniDTrg  the  nayn  were  ilowell  Cobb,  R.  M.  T.  Hunter,  J.  R.  Ingeretdl,  : 
Aadiev  Johnson,  George  W.  Jonea,  Preston  King,  Alexander  H.  8t6> ' 
pbcna,  and  Jacob  TIiompsoD. 

Od  tbo  10th  of  Angnst,  l&iG,  the  Senate  proceeded  to  oonsEdcr  tlds 
Ml ;  amendments  proposed  were  disagreed  to,  and  it  passed  ntthoat  de- 
hue  by  26  to  13.  The  y««»  wen',  Mc8st«.  Archer,  AtcluBon,  Barrow, 
Berrien^  Cameron,  CiUey,  Thomaa  Clayton,  John  M.  Clayton,  Corwin, 
Oavla,  EvanR,  Greene,  Houston,  Huntington,  Jamagin,  JnhiLSon  of  Mi^ : 
l.Joliuiionof  Lonisiana,  Lewis,  Mangom,  Mill«]',  Morehe^,  PholpS|j 
Sbt,  Spurgeon,  Upliam,  Webster. 

who  voted  in  the  oegotive  were,  Uessrs.  Allen,  Astilor,  Athcr- 
Uia,  Dagby,  Benton,  Oolhoun,  Didiioson,  Fairfield,  McDuflie,  Semple- 
Tnrn«y,  Wcgtcott,  Yuloe. 

The  bill  waa  signed  by  President  James  K.  Polk  on  the  10th  of  Aq- 
pat,  ld40,  and  became  a  law,  and  the  Sniithtwnian  Institution  was  or- 
ganized ouder  it  with  the  folluw-ing  Board  uf  Itcgents: 

Boo.  Gko.  M.  Dallas,  of  PenoHylrania,  VvxPretidrnt  of  the  Untied 
Attet,  ex  officio. 

Bon.  BoaE&  B.  Taxby,  of  Maryland,  Chief  Jtutke  of  tie  United 
SUet,esoffit^. 

Hod.  WtLUAH  W.  Seatok,  Manor  of  tie  eitg  of  WaiMnffton,  er  officio. 

Hoa.  Gboboe  Eva.n8,  of  Ualoe;  Hon.  Isaac  3.  PEMN^iiACKBa,  oCj 
TIrgtato}  Hod.  Sidney  Bbeese,  of  Illiuois,  of  the  United  states  Heiuatf] 
■Ipfliulod  by  I'rceidcut  of  the  Senate. 

"TTiii  riiimiiiwViiiiil  proc««illngH  uikI  ilL'tiatea  in  telullou  Iolb«  8mil)wotibt<|DMlM« 
Nptisud  fn  fsU  in  the  Smilluouiiui  MiBcelI»nt!ioua  ColleolkiM^  Ko.  328,  ISSV.  "TIm 
todaoalM  Imtitrtion:  Oiw»Bwil*reljM»t  toil*  origta  fluJAUftwy."  Edited  I>7  WUW J 
twiJ.KbeM.    109rpp.,B°.    1870. 
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Hon.  W3XLIAU  J.  HouoH,  of  New  York ;  Hon.  Bobebt  Dals  Ovbn, 
of  Indiana;  Hon.  Henbt  W.  HIIXIABD,  of  Alabama,  0/ F(nu«o/£g»- 
rewntativesy  appointed  by  the  Speaker. 

Hon.  BuFus  Ghoate,  of  MassaGkasettB ;  Hon.  Oideon  Hawlbt, 
of  JTew  York;  Hon.  Biohabd  Sush,  of  Pennsylvania;  Hon.  WnxiAH 
0.  Peeston,  of  Sonth  Carolina,  citizens  of  StcUes,  elected  by  Con;n'eaa. 

Au:XANDEB  Daixab  Baohe,  Member  of  the  National  Institute;  JO- 
SEPH G.  TOTIEK,  Member  of  the  National  ItuHtKte,  ci^xent  of  Waghing- 
tM,  elected  by  Congreaa. 


/ 


**  Oct,  1829. — Died :  lu  the  south  of  Franoe,  James  Smitbsoit,  esq.,  M. 
L  A^  F.  B.  a. 

"The  birth  of  this  gcDtleiiinD  is  thus  (leaeriljerl  bv  himself  at  the  com- 

Bittucemeiit  of  his  will :  '  I,  James  Smithson,  eon  of  Uugh,  lir»t  Duke  of 
.  JJorthiiniberlancl,  and  Eliziibeth,  heii-eas  of  the  Ilniigurforas  of  Studley, 
.  and  uiwe  to  Oharlea,  the  [iroml  Duke  of  Somerset.' 

"It  is  well  known  that  the  iri/'e  of  Hii^h,  lii-st  Duke  of  Norlhumber- 
'  luiid,  was  Lady  Elizabeth  Seymour,  granddaughter  of  the  same  '  proud 

Duke  of  Somerset.'  It  was  the  Hon.  Frances  8eymom',  daughter  of 
'  Charles,  Lord  Seymour,  of  Troubridge,  by  his  first  uiarriape  with  Mary, 
I  daoc''"^'' "uil  heiress  of  Thomas  Smith,  esq.— and  thus  half  sister  to  Che 

fiftli  and  sixtit  Dukes  of  Somerset,  the  hitter  of  whom  was  '  the  proud 
I  duke' — that  was  married  to  Sir  George  Hungerfoi-d ;  but  iu  the  ao- 
icount  of  the  family  in  Sir  B.  0.  Hoare's  Ilnngerfonliana  we  find  do 
r^ltEAbeth,  nor  the  name  of  Mocie,  which  was  that  which  Mr.  Smithson 

originally  bore.    The  family  of  Miteie  resided  at  Weston,  near  Bath. 
*'  James  Louis  Macie,  esq.  [the  subject  of  the  present  uotice],  was  a 

member  of  Pembroke  College,  Oxfoixl,  where  ho  was  created  M.  A. 

May  26,  1780.     He  was  elected  Fellow  of  the  Koyal  Society  in  1787, 

and  ai>j>ear»  under  the  same  name  in  the  Philo.^ophical  TransactiiHJS  for 

1791 :  bat  between  that  date  and  1803  he  chose  to  change  his  name  to 

Bmttnson,  although  he  continued  to  enjoy  the  property  of  the  Macies. 

He  vas,  we  believe,  at  one  time  a  vice  president  of  the  Goyal  Society."* 


HOTE  2. 


AOOOinfT  OP  THE  FiaST  DUKE  OP  WOETHOMBEBLAKD. 


(Father  of  Jamea  SmithMD.) 

"Sir  Hugh  Smithson  was  one  of  the  bandeomest  men  in  Eogland. 
He  possessed  much  talent,  a  highly-cultured  intellect,  and  more  learn- 
ing than  is  generally  found  among  the  nobility.  Hia  parents,  thoagh 
of  gentle  blood,  did  not  belong  to  the  nobility.  He  had  raised  bimself 
by  his  marriage  with  the  heiress  to  the  name  and  fortune  of  the  hotue 
of  Percy,  and  he  showed  that  he  was  worthy  of  both." 

[Hia  matrimonial  alliance  had  somewhat  of  a  romuitic  origio.    Sir 

•  GtnilaKait'$  Uagatine,  Muoli,  1630,  vol.  c,  p.  275. 
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Hugh  liad  been  Qiiiniocessfkil  in  a  first  ooart«)iip,  and  tlie  story  of  hi| 
diNappoinCinent  reached  llie  cara  of  Lfuly  KltxalH'lh  8<\viiiour,  onl, 
daii^litt^r  of  AlRpmon  Seymour,  Baron  Percy,  who  was  at  tltut  time  cod-" 
eldercd,  on  account  of  her  turtti,  wealth,  and  beauty,  tht  fsreoXeAt  prize 
in  tlie  Ikingilom.  I^dy  Percy  expressed  to  dome  of  her  frienda  'sarprisQ 
that  any  woman  nboald  bdvo  relui^d  the  hand  of  .inch  u  man  as  Uugb 
Smithi*on,'  These  woids  soon  became  known  to  the  rejected  baroiivt, 
and  wrou];hl  a  change  in  his  feehugti  and  aHpirations.  lie  became  th« 
soitorof  the  fair  and  noble  heiress,  and  married  her  on  the  ICth  of  July, 
1740.) 

"By  his  wise  economy  ho  improved  Ibe  immense  estates  of  this  family, 
and  increased  their  value  to  such  an  extent  that  the  revenues  from  then 
amounted  to  over  forty  thouAand  pounds.  Ue  re-e^tabUshed  the  oH 
(H'andeur  of  the  Percys  by  his  toate  and  splendor.  The  caKtle 
Alnwick,  the  former  residence  of  the  EarUi  of  >'orthumberUind,  waa  ee 
tirely  ruined.  He  rebnUt  it,  and  to  plcas«  tbo  ducheits,  bis  wife,  he  orni 
mented  it  in  the  Gothic  style,  which  he  himself  did  not  admire ;  but 
exerciwd  so  mnrJi  taste  that  he  made  the  casUe  one  of  th«  most  mas-' 
uiflcent  buildings  of  this  kind  to  be  found  anywhere  in  Kurope.  He 
improved  fSion,  a  countiy-hoiise  iu  the  en\'irons  of  Loudon ;  and  he  ex- 
haosted  the  resoiu'ces  of  all  the  arts,  and  of  uumnial  wealth,  to  Jill  tlieao 
two  mansions  with  masterpieces  of  good  taste,  and  to  render  them 
worthy  of  iheir  possessors.  Ho  was  created  an  earl,  had  the  order  of  the 
Garter  conferred  on  him,  and  was  afterwards  Hpi»oJuted  viceroy  of  Ire- 
land ;  tlnally,  he  was  raised  to  the  ruuk  of  n  duke,  and  upheld  these  high 
positions  by  an  expenditure  unequalcd  at  that  timc^  ~ 

"Tho  Dnchees  of  Northumberland  was  of  the  very  highest  birth, ' 
Bccudiug  from  Chorlemague  through  Josceliu  du  Luuvain,  who  had 
ried  AgUlis  do  Percy  in  tho  year  IKJA     She  brought  to  her  husband,  i 
her  marriage  portwu,  several  peerages,  tho  name  and  coat^of-arms  of  tb 
Percys,  and  uu  immense  incx>mo.     She  was  %'cry  high-minded,  and  of 
natural  and  easy  disposition;  she  wa«  very  good-hearted  and  charitablej 
I  all,  she  was  truly  attacheil  to  her  friends,  whom  she  distiognitthc 

red  whenever  an  opportunity  offered. 
he  duke  was  fund  of  arts  and  sciences,  so  I  entered  into  his  tast 
discussiug  all  these  subjects  with  him,  iu  which  ho  found  that  I 
woU  versed,  itud  that  he  could  convorso  with  mo  on  more  topics  tba 
with  any  ono  vise.    The  duchess,  on  tho  oontraiy,  had  a  predilection  fo> 
little  'Jeux  dVsprit'  in  the  company  of  friends,  and  she  found  umusemeaj 
in  gathering  together  engravings,  medals,  and  in  oolleeting  a  variety  ■ 
other  things.    I  joined  in  these  pursuits  as  if  I  had  miuto  them  tho  bu 
ness  of  my  previous  tile.     In  the  evening  I  took  part  in  her  social  garoi 
and  made  myself  usi-ful  to  hcr  iu  her  umusemeots,  the  only  intemiptJc 
to  my  attentions  l)eiug  a  short  trip  to  Paris."* 

Prom  tho  Gentleman's  Ma^:ai:ine  for  July,  1786,  we  alao  team  tha  _ 
"The  establishment  of  his  (Si-aee  was  a,"*  magnificent  a»  it  was  possible" 
for  any  English  nobleman's  to  be.  He  hatl  at  all  times  three  mansion- 
boase^*.and  of  late  four — in  occasional  use.  He  npent  immense  sama* 
in  different  sorts  of  very  costly  decorations ;  pictures  by  every  tnavter^ 
gardening  by  Browne;  buildings  by  Adams.     .    .    .     More  than  At 

*[L-DatOiM.]  "3lfmi>irn  ifua  tonoTrur  f al  *«  irpwr;  conlniiant  <!<«  uiOCdotM  ! 
toriqiiM,  nolltlniuw  ot  lltt&Dirm  rclatlviw  H  plaiivan  dc*  priQclpaiuc  noTMBBKM*  < 
itidirpW  M.  L.  D.    TroUibae  Mltlini.    3  rolt.    9>.    lAiidKfl,  ISO?."    Vol.  1, 
aaj.aae.    (Ttila  book  ia  in  SnuOiMa-*  U\iniy. ) 
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ri»go  b«  WM  i»l)lo  to  {lurcbaHo  tbe  property  on  whioti  Lord  Pei  „ 
ia<l  liij*  M-sil,  in  y<irkMlnn;;  mid  a  few  yciirs  iifio,  tli«  nianstoii,  nmnora^ 
^jUitJ  borwugliM  of  Iliiiiijiliii-y  Morivv,  in  lliu  WenE,  all  were  ftoI<l  to  tho 
ike.     Ill  lOiort,  Ihu  rviitiil,  witb  tliv  tlukt-dum,  lie  li?ft  nc  nlM>iU  &0,UO0 
,,..,i^  -'-id  toblsiteoDiK)  Hoii  1<),|>0U  |>uiiud.«  pt^runiiuiD.    Ttic iliikv  liiuj 
■■  :  a  nirlLer  im)>ruvi>iiH-tit  uf  tJiu  NurtliuiDberlaiid  C8liit«,  but 

\tiui  U(Ji  iivetOSOU  It  oouplottMl.'^ 

On  tl)0  dvntb  of  (bu  Duko  of  Nortbumborluad,  Mm  TollowiDg  obiUi: 
notice  wiu  given  iii  lb«  wune  msgaziuu: 

*•  Jnnc-  C,  1780.  At  cjglit  o'clock  this  inoniiiit;,  died  at  SJon  Hoid^), 
in  bin  74lh  year,  tho  Moat  Noblu  Uii^b,  Dtiko  anil  Earl  of  Northiniiber- 
knd.  Karl  IVrcy.  Uarou  Wurkworth  and  I^ouvaine,  Ixini  Lii>iiU-nant 
and  Cuatos  liotuloruiu  of  tbc  couuiics  of  Middlesex  and  Nonliiimber- 
luid,  and  of  ilie  town  and  county  of  NcwcaAtle-upon-Tyne,  Kitijilit  o( 
tli*«  Most  Noble  Onler  of  tlio  Garter,  and  Baronet ;  who  witb  a  princely 
fortune,  snstaiued  bia  exalted  tank  Llirouf;h  life  uilb  the  }n'ea[f.><t  dig- 
nit)',  generosity,  and  splendor,  and  nill  ever  be  oonuidered  aHon^  of  tlw 
Brrt  chanwters  of  that  age  of  which  be  constituted  so  diHtioRuiidied  an 
araament.  We  are  well  inl'orme^l  that  bia  annual  iueome  wa^  not  l«ss 
tk;ui  4i>,0U0  1.  pRT  annum,  iiis  Gnice'a  esleniiive  ebaritiuH  to  tbc  poor, 
bM  conHtant  encoaniKemout  of  literature  and  the  polite  arts,  and  li' 
(eaerona  iiatronaRe  of  every  kind  of  merit,  make  his  death  truly 
pabllo  loKs,  and  will  eause  it  to  be  lon^;  and  dincerely  lamented.  Ilia 
Giac«  wan  the  son  of  Langdale  Smilhson,  esq.,  and  I'hiLidelphia. 
daagbler  of  W.  Keveley,  ej-q.,  of  Xewby.  eo.  York.  U|>oq  thr  death  or 
his  Krandfather  (Sir  Hu^h  Siiiilhson,  of  Stanwiuk,  Uurt.},  whieh  hap- 
pened in  1729,  he  saceecded  to  the  litleof  batunet,  and  to  Ids  ^rand- 
flUbei's  estate;  and  upon  the  death  of  his  t\>lalion  [Inch^mithsou,  eaq^ 
of  TDttenham,  be  came  into  the  {KMsesaion  of  other  estates  in  Yorkabire 
and  Middlesex-,  and  also  succeeded  bis  relation  as  knight  of  the  ahira 
far  tlie  connty  of  Midttlesex,  whieh  he  represented  in  thn-e  piirliaments. 
Upon  the  death  of  bis  futher-inlaw,  Algeruon,  Uuke  of  Somerset,  whose 
duicbtcr  he  bad  married,  be  snoceedwl  to  the  title  of  Earl  of  Norlbnin- 
beriand,  the  l>uke  having  been  created  Earl  of  Nonbumberland  u|>on 
Ilia  daughter's  muni^ge,  with  remainder  to  her  husband,  and  their  iiMue, 
after  the  Duke's  death.  Tlie  reason  of  this  creation  was  us  follows: 
The  Duke's  morher  (whose  third  husband  was  the  Duke's  father)  waa 
daoebter  and  sole  heireiwof  .loseelin,  the  last  Eiirl  of  Nortbumberlund, 
vbicb  title  was  become  extinct.  Being  so  great  un  beiruss  shu  waa 
married  three  times  while  a  luiuor.  First,  to  the  Earl  of  Ogle,  who 
diwl  in  a  short  time  after.  leaving  no  issue.  Him  was  next  luiinied  to 
TlioniBM  Thynne,  tssii.,  of  Lougleate,  (!o.  Will*,  but  be  wiw  tusassinutoil 
in  I'all  Mall  by  some  runiiiub  hired  by  Count  (_'oniiigvmitrek,  wbow 
o1  I  -   to  marr>'  the  widow,    iler  third  husband  wiu  tbe  Duke  of 

&•'  nd  sht!  was  slilt  a  luinor.as  was  also  the  Duke,  b>  vhoui  she 

Ili  <ve  Algernon,  wlw  sueceedOtI  his  father  as  Dnkeof  Soimrsetf 

aii'L  .ihI  all  the  Percy  estates.     lie  married  Mi.sK  Thynne,  gmnd* 

diuphler  fd'  the  lirnt  Lonl  Wcyuionlh,  and  by  hi-r  bad  ono  M>n  and  on^. 
duUi/hrrr.  The  son  dit-d  uninariicil.  and  tbe  iliiugbler  iniii-rii«d  iu  1740' 
tie  of  this  ni'Iicle,  then  f^ir  Dogh  SmilliMUi.     The  lille  of  8oni- 

(tt-  .  _!.;-;;  to  another  bruueb  of  tbe  Seymour  lumily,  the  (ille  uf  Xorlh- 
luoUcrliUicI  WUH  ttivivcd  (o  the  Duku's  daugbluir  lu  couaideiatioii  of  her 
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d««0«Dt  fVom  tJi<>  datiffhter  of  .T<)soeHu  Uie  UtH.  Earl  of  Xortbumbcrlaiul 
The  Percy  enUte  nlso  »ctllr<l  in  her,  togetbt-r  witb  sevenil  biironit 
siicb  a«  Pcivy,  I.iii>y,  Pfyniues*,  Fitiil'nyHe,  Brynii,  &«.  Tbe  I>iik« 
Somersp^t  <lyii)t(  in  IT.V)  Sir  IliiKh  Siiiitti-son  imitietliau-ty  tuok  hijtse 
in  tlio  nniitt*-  or  Ix>nlH  a^  Karl  of  NorrbiiiiilMTlniKl.  In  1752  bn  niw 
appointed  ooe  of  the  LonU  of  the  Be>l  obanilter  to  the  late  KiiiR.  (d 
1  iJiT  be  was  inslalted  Kiiigbt  ol  the  (barter  at  Windsor.  In  I'O'i  lie 
was  appointe<i  l^nl  ('haiitbcrlain  to  the  Qii  eon,  anil  a  Privy  Counsellor; 
aJfio  Ixin)  l^ieiitr-nant  of  the  louiiii^^  of  Mi<ltlle{iex  an<l  Xoi-tliniuberland. 
In  nii'-i  bi^  wa.t  apjminted  lx>n1  Lieutenant  of  Intland.  In  ttfiGhe  waa 
created  Duke  of  N'or1biiuibi>riand.  In  IT'S  hi8  dnu'e  va»  appointed 
HsKter  of  the  IIon%e,  whii'h  he  resiened  in  ITHl.  Od  Deo.  Cth,  liTt>, 
which  was  her  birthday,  \m  l>uehe!i»  died,  when  nhe  had  comple(e<l  her 
sixtieth  year.  She  wan  interred  in  her  family  vault  in  St.  Nicholas 
cha|)el,  WeatminRier  Abbey.    They  had  two  fiona  and  one  daOKhler."*, 

Tbe  f\jneral  of  the  Duke  of  XortbiinibeTland,  whose  death  occiirreil  tee 
years  later,  wa^  celebrat*^  with  j^'eat  [lomp  on  the  21HI  of  June,  lit 
and  bis  remaiuH  were  aUio  interre<l  in  Westiiiiustcr  Abbe.v  with  the 
lowing  imposing  list  of  titled  and  dignitiea  inscribed  on  hia  coffin. 

OOFFIH-PLJITE   IKSORIPTION   OP   HUGH   SMITnaON. 

(Falbetof  Juno*  Smitbaoti.) 

"He  most  high  poissant  &  most  noble  Prince 

Hugli  Percy,  Dake  &  Karle  of  Xorthumberland 

Carl  Percy  Baron  Warkworth  &  Luvaine  &  Bat* 

Lord  Lieutenant  &  Custoe  Uotolomm  of  tbe 

Counties  of  Middlesex  &  Northomberland,  it 

tlw  City  &  Liberty  of  WeMminsler  &  of  the 

Town  &  OoQDty  of  tbe  Town  of  Newcastle 

npon  Tyne,  Vice  Admiral  of  tbe  County  of 

Xorlhumberland  &  of  all  America,  one  of 

the  Ijord.s  of  bin  Majettty'.s  most  Hon^" 

IMvy  Council,  &  Knight  of  tbe  most  noble 

Order  of  thu  Uarter. 

Died  on  tbe  &"  Day  of  Jane  1780, 

In  ihe  7V^  Year  of  his  Age.^  t 


NOTE  a. 


AOOOUKT    OF    EARL    PERCY,    SRCOUD    DUKE    OP    KOUTITtraiDI 
(Half  b««t]i«rof  JaoiM  ScniibMn.) 

The  tlnst  Onku  of  Nortbumht'rland  had  one  danRhter,  who  died  un- 
married, and  two  mnii — Ungti  and  Algi^rnon  (halt'  brolboni  of  Jam««. 
Smitbsou) — of  wiioo)  the  elder  succeeded  bia  father  aa  the  second  Dnkt 


■  Oettlemam't  ilanariiu,  17^  vol.  Iri, 
tJlMMltaiwa  Goiratogica  rl  a<r»l4iM,  J 


^idou,  ItWH,  fi.  STl. 
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of  I<onbuinbcrI»ad.  Tbia  mm  wait  born  Auf^st  ^,  1743,  autl  tnarried, 
in  li&l,  AuiK.%  *)uu{ilitcr  of  John,  Karl  of  hjit*y,  but  bad  uo  ittsae.  The 
luaniaire  itas  dift-solvt-d,  by  ui,-t  ut'  I'urliatn4>nt,  in  1770,  nod  in  the  same 
.vearl)ii^d»k«  tnnrriMl  Mi^ss  Fmocus  Jtitiu  Uunvll,  of  IJvckeuliam,  Kent, 
by  wboiii  Ik-  hitd  live  diuigbU-rs  aud  two  sonK. 

Eiiri  IVrf:y,  tlio  swoud  l)\ikv  ofNortbuiiiborliind,»er\'(?d  in  tho  Conti- 
iieolal  van  iiikUt  Priuut'  l-Viidiuaud  ut'  Druuswick ;  iiimc  to  Boston,  1774, 
ia  diftrge  of  n  bri^idc;  oommundt^il  Ibi-  n--unforccuicnt»  at  tbt.^  battle  of 
Lexington,  Aiiril  l!l,  177^;  aud  led  tliL-  column  ibut  n:-duc«.'d  Fort  Wasb- 
iogton,  at  KingV  liriilyL-,  u«iir  N^-w  Yiirk,  Novctnlwr  18,  1776.  lie  re- 
turned to  England  iu  Mtty,  1777,d(.-votuilliini)wlftoiiupix>viuehi8e(itate8, 
tiled  Jnly  lU,  1817,  luid  wiut  buried  witli  groat  {Minip  in  WMtmiUBter 
Abbey. 

Of  thi8  Earl  Percy  uu  oU  portntit  has  recently  bvuu  prceont«d  to  the 
town  of  tiexiuglon,  MutwucbUHel  |i4,  by  Itiit  fruuduophow,  Algi-mon 
George,  tlte  «xlti  itud  prt3«»nt  Duke  of  NorlbtunbiTlaud.  Tbu  prcsi-Jita- 
tion  was  made  through  the  Rev.  Edward  G.  Porter,  of  Lexington,  who 
was  »  giimt  M  the  duk<rs  aiatitt  in  1870,  and  was  permitted,  during  his 
visit,  to  make  e-xtntcts  from  the  Percy  family  ]uipei-4,  esiH-wally  from  the 
tottere  written  home  by  Earl  Percy  durinjt  lii!«  Ami-hcan  cxperienew!. 
In  one  of  lhot«e  leltere,  datwl  Boston,  July  .'>,  1774,  Peivy  told  bt»  parents 
that  the  people  were  vcrj-  hot-lioadixl  and  that  he  feared  trouble.  Oa 
the  27tb  of  the  saiuo  month  he  wrote  that,  owing  to  the  abKenoe  of  Gen- 
eral Gage  at  Salem,  hi^  hittl  been  i^inimauder- in -chief  of  the  cump  at 
Boston.  He  al^o  invlo^-<l  it  view  of  the  town  of  Baston  and  the  eAnip, 
and  conveyed  the  infonniition  tliat  (ho  jieople  8ay  much  and  do  nothing. 
He  aiU-ised  a  stestdfast  government,  a.*  the  i>eople  are  worthy  ^ubjoote, 
who  talk  as  thongh  Ihev  would  wipe  out  the  trooi>s  every  night,  but  are 
frigbteneol  to  death  when  they  see  them.  The  clergy  werespoken  of  as 
t«mhers  of  i^editiou  of  the  uio.i(  virulent  type.  Another  letter  to  bis 
fotber  waa  dated  August  13, 1771,  and  in  this  Percy  described  thesccn- 
ery  arwnid  Ho)<tou  iis  having  the  appearance  of  a  park  finely  laid  out. 
This  beamy  be  considered  to  b»!  olEsel  by  the  poverty  of  the  soil,  which, 
in  bisonioiun.  was  overtdlvd  and  scantily  fe.rtilii»)d.  In  this  letiersymp- 
rotns  of  tronble  iu  the  eountry  were  noted,  and  the  writer  professetl  his 
determination  to  do  his  whole  duty  wherever  he  might  be  called  upon  to 
serve  rather  than  r*eek  pret'emient  where  it  might  most  c-wily  lie  ob- 
tained— at  the  Court  of  St.  James.  In  a  fluKsetinent  letter  to  General 
Howe,  at  l.ondon,  he  wrote  his  serious  apprehension  of  bloottstieil  and 
Ills  belief  ill  the  iietMiMsily  of  sli^ng  government.  From  the<Joiigi-essat 
Philadelphia  he  Mid  he  looked  for  either  a  ni'angle  among  its  members 
or  for  the  origin  of  iserioui*  businei»  for  the  home  government.  To  his 
father,  also,  he  wrote  iu  the  same  strain,  OntheiltHh  April,  1775,  Percy 
reported  to  Geiier-il  Gage  ulmnt  the  march  to  Lexington.  There,  Percy 
says,  be  met  the  troojis  i^etreating  from  Connord,  and  he  ordere<l  two 
fleld-pieee*  to  he  IrainiHl  uiK>n  the  rebeln  Irnm  the  heights.  The  shot  ftxini 
the  cannon  disiH-nwal  them.  As  the  BriCi8h  bad  but  little  ammunition, 
and  wew  fifteen  mflea  from  Boston,  they  were  ordereii  by  him  to  return. 
They  were  |ire-ii4ed  s«!verely  by  the  rebeti  until  they  reached  Charles- 
town,  maii<.'  ruen  1>eing  killed.  Pert^  atlrtbuted  to  the  rebels  cruelty 
and  tiarbarity,  writing  that  they  scalped  and  cut  off  the  ears  of  the 
woanded  troops,  showing  that  the  British,  too,  believed  that  their  oppo- 
nents were  cruel  and  barliarons,  Percy,  after  this  disastrous  retreat, 
was  of  the  opinion  that  the  colonists  were  not  an  irregular  mob,  but  de^ 
terniinetl  men,  aocnslomed  to  Hgfat  the  l<>ench  and  the  Indians.  The 
road  to  Charlcfltown,  Earl  Percy  said,  was  taken  for  the  retreat,  as  it 
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waa  fpared  that  tlie  rebels,  as  they  nctiially  did,  would  have  destroyed 
the  liridgft  over  the  Gliarles  Eivpr,  In  a  letter  rpferringto  Runk^^r  Mill, 
Perry  mentions  the  death  of  Dr.  Warren  and  that  of  Major  Piteairn. 
While  Percy  was  in  America  ho  was  advanced  in  rank  to  be  a  lieutenant 
general,  yet  he  was  anxious  to  retarn  home,  and  he  waaallowivl  todoso 
near  tbp  close  of  the  war.  He  waa  the  first  to  sussest  making  peace 
with  the  coloniAt-s,  and  ho  was  selected  as  minister  p)eiii]>o(eutiary 
to  secure  such  an  end.  Owing  to  tirssensions  in  the  British  cabinet,  he 
deUned  that  honor  and  retired  to  private  life. 


NOTE  4. 
KOTICEfi  OP  8UItnso:4'8  PAFEBS, 

On  Tabaaluer  and  Caiamine. 
(I.  Pion  ttio  LoBdoo  HootUy  Ifatviaw.) 

"  The  first  paper  is  an  account  of  tabasheer,  an  article  of  importanoe 
til  the  materia  medioa  of  the  ancient  Arabians,  and  still  a  me<lieiiie  of 
^reat  note  in  many  parts  of  the  East,  though  neither  tlie  siihstanee  itself 
nor  its  origin  were  known  in  the  Western  Worid.  Dr.  RiiAsell  ascer- 
tained it  to  be  a  natural  concretion  from  (he  juice  of  tlie  bamboo  cane, 
and  aeoordingly  it  is  disiingnisbed  iu  different  oriental  lanii^iaKes  by 
names  si^iO^in^  bamboo  milk,  bamboo  camphor,  and  salt  of  bamboo. 
Dr.  BdsscII  had  many  green  canes  brought  to  him  at  Madras,  and  on 
splitting  them,  found  some  joints  full  of  a  watery  licguid,  some  with  the 
finid  much  diminished  and  in  difiierent  states  of  consistence,  and  others 
with  some  grains  or  particles  of  tabasher,  either  loose,  in  which  case 
the  reeds  contaiuing  it  are  known  by  n  rattling  sound  on  shaking  them, 
or  adhering  to  the  extremities  or  sides  of  the  cavity.  Tlie  ciuaniity  of 
the  tabaithoer  ap|>eais  to  be  very  inconhiderable,  the  whole  produce  of 
tveuty-eight  reeds  from  five  to  seven  feet  long,  twt  much  exceeding  two 
drachms."* 

The  following  account  of  his  piiper  in  the  Philosophical  Transactions 
is  given  in  the  Monthly  lEevicw  for  Januarj-,  ltS13,  vol.  vii,  pp.  75,  TC. 

"  We  have  seen  in  a  former  (Kiper  that  tabasheer  is  a  vegetable  pro- 
ducttou,  formed  by  sponlaneoun  concretion  from  a  Uuiil  in  the  cavities 
of  the  bamboo  cane.  Its  chemical  constitution,  however,  is  very  diflor- 
eat  from  what  might  bo  expected  in  a  body  of  such  an  origin.  ITie  ex- 
periments of  Mr.  Macie,  very  judiciously  executed,  and  hero  stated  in 
detail,  show  it  to  be  a  siliceous  earth,  nearly  the  same  thiug  with  com- 
mon flint  that  has  been  attcnuateti  by  artiiiciiil  solution. 

"Xcithcr  water,  alcohol,  nor  acids  will  act  on  it,  but  by  imbibing 
water  it  becomes  trausparent;  thowhitebitsin  alow  degree,  the  bluish 
uKirlj'  as  much  so  as  glass.  It  dissolves  {as  the  precipitate  Irom  li<)uor 
silicum  docs)  iu  canstic  tttcatiiic  lixivium:  uud  the  solutiuu  (bke  the 
liquor  bilicum  itself,  or  the  pix.-cipitiit(!  rcdissolvcd)  iK-eomes  gclaliuouu 
uu  ex iHXsure  to  the  atmosphere.  Iu  tbv  lire  it  l)cc(imcs  liunlcr,  more 
couiiHtct,  uud  dimiuisbciJ  in  voluuic,  without  auy  loss  of  weight,  except 
of  a  little  moisture,  which  it  soou  recovers  from  the  air.  With  two- 
thirds  of  its  weight  oflixeil  alkuh,  iua  plutiuacniciblc,  it  ran  iulo  » tniua- 
patvut  glaiM);  phosphonitcd  amiuouiuc  luid  litharge  readily  nctud  ou 

■  atontUf  Boicw  far  8cfit«mbc>',  ttVl,  *oL  vt,  p.  16. 
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H;  borax  inoru  difBciiUly.  It  melted,  alno,  at  th«  blow-pipe,  where  tbe 
ashes  of  (Ire  coal  lm]i|ii.-iK->l  lo  touvh  it,  or  wlion  nibboil  ow-r  witli  I'^aloa- 
n-oas  ciirtli;  aixl  tlii.sa]i(K.'ar«  to  bi-tlie  only  pioiK-rty  iu  wliiijli  it  ilitTen 
tuHlcrially  I'roiti  flint.  TUitt  Ibsibilit.v  wilb  VAlcareotis  earlb,  atxl  it-s  con- 
truvtii)};  and  Iiitnloniiii:  in  tlio  6re,  mtclit  low]  as  to  8n8i>ect  nn  ailinixliire 
orur(.'illuceoii8  ejirtli;  tint  no  traoes  of  tbat  earth  wenxli^oovered  bytlie 
UHtiiil  ]iroco«.s  nilh  vllnolic  aciil. 

**Th«  experinicnlA  from  wliii-b  tliese  getieraj  lesolts  are  extracted 
were  made  on  tlie  finest  tal>a«htvr  tJiat  come]  lie  pan-based  at  Hyilrabad. 
Several  otticr  8pectmeit!i  were  examined,  and  all  the  genuine  sorlN  were 
foiiud  to  conMfit  of  tbe  same  eartb.  Tliatwliicb  waA  l^aLon  immediately 
riitiii  tbe  cane  became  black  in  tbe  Ore  from  some  admixture  of  veseta- 
ble  matter,  lint  an  iwon  as  tlie  blat^kiiesH  di^ppearcd  it  was  in  all  re- 
8|>e«l«  similar  to  tbe  fore^^oinR.  no  tbat  tbe  taba-sliocx  of  Ilydraliad  may 
be  presumed  to  bave  sufiered  a  degree  of  calcination  before  its  exposore 
to  sale. 

"Tliat  a  aiHccons  eartJi  exists  in  vecetables  Is  evident  IVom  thdr 
ashes.  Mr.  Macicobtiiiiii'd  a  i^niall  portion  of  this  eartb  IVoin  llie  asbcs 
of  charcoal,  but  found  it  far  more  abundant  in  (hose  of  the  bamboo 
cane-,  tie  nienttoiiA  u  xineiitai-  cin^umtiiance  ri'rft  pec  ting  this  vegetable 
which  o<:curn^  alV-r  his  experiments  were  llnished: 

"A  ];rcen  bamlioo  cut  in  ihe  liot-hoii.He  of  Dr.  I'itcaim,  at  Islington, 
was  judged  In  contain  tabusbeer  in  one  of  its  joints  fi-oni  a  rattling 
iioiMt  dim-overable  on  shaking  it^  but  t>eiiig  .iplit  by  Sir  Joseph  Banks, 
it  was  found  to  contain  not  ordinary  talKisheer,  but  a  sohd  pebble  aboot 
tbe  size  of  half  a  jiea,  so  bard  as  to  cut  glass.^ 

(11.  Bj  Hit  IlDiBpltrex  DaTf.    Ftntn  tfao  Joiintttl  of  tho  Royal  ItutltoUoB.) 

On  the  18th  of  November,  a  paper,  by  James  Smitbiton,  esq.,  P.  B.  S., 
on  the  cheniii-al  analy.sis  of  some  calamines,  was  read. 

Mncb  unt'erlabity  lia.'«  hitherto  pi-evaile^l  on  the  ciibject  of  the  compo- 
sition of  ealaiiiines.  Tbe  author  was  induced  to  carry  on  bis  researches 
by  tbe  hopes  of  obtaining  a  more  certain  knowledge  of  these  ores,  and 
he  considers  bis  results  as  fully  proving  the  nece--ssity  for  new  Investi' 
gntions,  and  tbat  the  opinions  which  bad  been  atlop ted  concerning  tbeiu 
were  far  n-moved  from  the  tmtb.  Mr,  Smith.non's  expe-rimen(s  we-re 
made  upon  four  different  kinds  of  calamine:  the  calamine  of  Blejberg, 
that  of  Somersetshire,  that  of  Derbyshire,  and  the  electriiral  calamine. 

The  calamine  lY^im  Bleyberg  was  white,  and  bad  a  slalactitical  form ; 
lla  speciOc  gravity  was  .'l.Ml.  It  I>ecame  yellow  under  the  blowpipe; 
and  when  expostnl  to  tho  beat  of  tlie  interior  blue  flame  was  grailiially 
dissipated.  It  dissolved  wi(h  eS'ervescence  in  sul])buric  acid,  muriatic 
acid,  and  acetous  acid.  It  Jost  by  heat  rather  more  than  one-fourth  of 
its  weight.  It  atl'itrded  oxide  of  zinc,  carbonic  acid,  and  water,  in  the 
proportion  of  711,  l.to,  and  Iiil;  there  wns  besides  found  in  it  a  minute 
portion  of  the  cai-l>onates  of  lead  and  lime;  but  these  the  author  con- 
siders as  accidentally  mixed  with  the  ore,  and  uot  in  combination  with 
the  other  ingredients. 

Tbe  calamine  from  Somersetshire  was  of  a  matnn)iUatcd  form,  itsoolcff 
was  brown  exU-mally  and  greenish  yellow  intorually  ;  its  spocifle  gravity 
was4.33C.  ItdisKolTeiliusulphuriL-  acid,  with  cfi'i-ncsctfuce :  and  when 
&nalyr.e<l  by  means  of  reagents,  afi'ordcd  in  I.OtiO  |>artt>,  3^3  of  carbonic 
add,  and  C18  of  oxide  of  zinc 

The  Uerbysbiro  calamine  was  in  email  cry»ta]B,of  a  pale  yellow  color; 
their  speciflc  gravity  was  4^3113.    Wbcn  analyzed,  by  soluliou  in  sol* 
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l>haric  acid,  und  the  action  of  heat,  1,000  parts  of  thum  wero  fiKind  to 
ooQtaiD,  of  carbonic  acid  :M8,  of  oxide  of  kiuc  6o2. 

The  olM!tm'al  nUauiinc,  nliieb  Mr.  Smitlieon  examined,  was  from  Itog- 
bitaia,  iu  IluDgur>'.  ll  was  in  tlic  tbnn  of  rvgular  ciTi'Sttus ;  the  spcciOc 
gravity  of  wliicti  was  3.434. 

Thi-y  tM-CHUit;  ductriml  t\v  bvtit,  and  whvu  l-xiiommI  to  tJic  tlamc  of  tlio 
blow]>ipi!(lwiviiitalcdimd!ilioue  with  agni-n  liglit,  TLi-ck-etikiil  cnla- 
miuu  differs  matoiially  iucompoKitiuu  frout  thuothci  ssiK-ciiiicns,  in  beiuj^ 
formed  chiclly  of  quartz  and  oxide  of  zinc,  whifh.  aei-ortlin):  to  the  author, 
areinclwniical  union.  One  thoutKind  iKtrttt  ofit  piuv  25U  i»in.s  of  quartz, 
683ofO]ddeOf  Siuc,  and  44of  water;  ttio  Ios!(  bein;;  23  iiart». 

From  hiM  eeriett  of  experiment:!  on  the  ca)amiiie-M,  Mr.  Smithson  tiiM 
been  able  to  deduc*,  with  n  coiisidenible  degree  of  fti;enrac,> ,  the  i.'oni|>o- 
sifiou  of  Kulphati>  of  zinc,  which,  when  fre«^  from  coiiibineil  water,  he 
OOiutidcn  as  eomitosed  of  equal  parts  of  suljihtiriti  aciil  and  oxt<)e  of  zin«. 

Id  Teasouiug  generally  upon  tlie  ouuxtitution  of  Hiilt^  of  siuv,  Mr.  Smith- 
MD  offms  tsome  new  observations  in  relRtioii  to  affinity  ;  and  he  thinks 
that  the  pixiximate  constituent  partji  of  botliejt  .ire  not  atinohitely  united 
In  the  remote  relations  to  each  other,  usually  indicated  !>>'  analvHes,  buc 
tilkC  they  »re  universally  verj'  considemhte  purtJt  of  the  couijiound,  prob- 
ably seldom  less  than  2~  He  applies  this  theory  in  a«coimtiug  for  U)e 
presence  of  wHt«r  in  tbeeutamine  of  Bleyberg,  iu  which  there  i^  notsuf- 
Bcient  carbonic  acid  to  saturate  the  oxide  of  zinc ;  and  he  ootiaiders  this 
ore  08  probably  composed  of  a  i>eculiur  combination  of  water  with  the 
oxide  ofxinc,  which  he  names  hydnitcof  zinc^  and  of  carbonate  of  zino 
to  each  other  in  the  proportions  of  3  to  '2. 

All  the  cidamiucs,  when  long  exiKisod  to  the  heat  of  the  blowpipe,  are 
dte8ip«t«d,  with  the  proiluctiou  of  white  flowers.  This  circum!«tanc«, 
tlie  author  thinks,  ought  not  to  bL^  attributed  to  »a  immetliate  Totatiliza- 
tion  of  the  oxide  of  Kinc,  but  rather  to  the  deoxidation  of  this  substance 
by  the  charcoal  uitd  combustible  mutter  of  I  he  flame,  and  the  consequent 
immediate  sublimation  and  combustion  of  Ihe  metallic  zinc,  to  which 
combiisrioD  the  phosphon-Kcence  of  caIamio««  nnder  the  blowpipe  may 
be  owinc- 

The  fibrous  form  of  the  flowerx  of  zinc,  produced  durint;  the  action  of 
ttie  blowpipe  upon  e-alamine,  Mr.  Smithson  attributes  lo  the  crystalliza- 
tion taking  place  during  their  mechanical  suspension  in  the  air;  and  be 
thinks  that  the  fluid  state  is  not  at  all  necessary  to  the  production  of 
crystals,  and  that  the  only  requisite  for  this  0|>eration  is  a  freedom  of 
motion  in  the  ma«.se8  whiclt  tend  to  unite,  allowioR  them  to  obey  that 
sort  of  iKiIarity  whtoh  occasions  them  to  present  to  each  other  the  parta 
wlapt«u  to  mutual  noioa.* 


NOTE  S. 


ILLUBTBATIONS  OP  PRE0BKTATION  OP  BOOKS  BT  SCIENTIPIO  AUTHOBS 

TO  »HlTHSOn. 


•'Jfr.  Smithson.    Hommace  respectueiut  de  ranteor." 
Kouvcau  syst^ine  de  unot^logieL    ParJ.  J.  BerzcUus. 

"Mr.  Sniiihsou.    IToBiniftge  de  I'autear,  Gay-LuBsac" 
MiSmoire  Kur  I'iodc.     1814. 


Paris,  1810. 
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By  Alex.  MarcL'l.     181 1. 


"Bt&nithson.     Prom  the  tranKlmor." 

ObMrvuttons  oo  tJie  mincritlogiutl  aud  chticiicitl  hitiiory  of  iho  foftsiU 
«f  OorowttU.     B.r  31.  U.  Klapruth.    TiuDAluU-d  hy  Ur.  Jolui  Qotr- 
lieb  Groschkt^    LodiIod,  1787, 
AC.  Smitlison.     From  ttiu  author." 
Cbdoiical  account  of  variuus  dmpsicttl  fluids. 
"iL  Smtttuon.     From  the  author." 
"Lettent  to  8ir  Josejib  Uiiuks,  prettident  of  the  Royal  Society,  on  i  ho 
aabjevt  of  cocbiu«iU  ioseotti  discovered  at  Madras.    By  JamcM  An- 
derson, M.  D.     I7SS. 
■  tSaaa.  de  Smithfion.     HommaEe  de  rniiteup." 

U^moiro  8ur  la  monUKne  de  m^l  gciuiue  de  Cardonne  en  Bspague. 
Par  P.  I^oiiis  Conlier, 
^^'^  Uons.  Smithaon,  de  la  3oci4t^  royala  de  Londres.     HommaRe  de 
^m         Vaatear." 

^M    ObservatiooH  ear  la  simpUeit^  den  lois  auxquellM  e«t  soomise  la  stnio- 
^M         tore  dea  criitlaax.     Par  M.  Haiiy. 
^**A  Mrtoft.  de  SmithRon.     HommaRc  de  raatenr." 

if^iuoire  sor  les  Hiibstanrcf^  mint^ralcH  ditee  en  masae  qui  eotrent  dans 
la  coiopMition  dea  roches  voIcauiquBH.    Par  P.  Louis  Cordier. 
*"  Mooa.  SmitluMn.    Oe  la  part  de  I'auteur." 

lUtDOue  Bor  lea  pierree  m6t^riquea.    Par  M.  Fleurtan  de  Bellevue. 
18S0. 
>  A  U oufiiear  SmilbnoD,  amateur  ddatr^  de  la  chimie  et  de  la  min^ralogie. 
Bomina^e  reapectaeux  de  I'anteur  de  cet  opam^alc,  J.  A.  £1.  Lut^ 
membre  den  xoci^t^ji  gtolo^pque  de  Londren  et  Weruerieone  d'Edim- 
boarR." 
I>e  la  ininfiralofjie.     181S. 
'  Mr.  SmitbsoD.     Prom  the  anther." 

JDn  some  of  the  oomhiuatioiiH  of  oxymnriatic  res  and  oxyi^ne,  and  on 
tlte chemical  relation!)  of  thetie  principles  to  iaSaniniablo  bodiea.  By 
Hompbrey  l>avy,  eaq.,  LL.  U.     London,  1811. 


HOTE   6. 


APPBBOUTJON  OF  BUlTnSOy  BY    DEaZELIttS. 

Btntinut  makes  the  followiti):  hoiio(«blo  meatioQ  of  SmitbsoD : 
"Dkdm  uioii  B»$ai  pour  ^tufilir  un  tmtkiM  4i«otnH)kiniqw,  avee  uuo 
aonendirturq  «pnropri6e  {Journal  dePnyslqae,  Ann.  1811),J'»i  fuitmvu- 
IJaadeBOouibluauonsdosillce  avoc  1e«  aatras  oxl<le«,  ootuiue  de  (telHrpiu 
fal  Dommte  nUtcatcs.  I)  efit  tvuin  doute  itA  prtwatunj  alorx  d'erisa.vur 
da  dirlgor  dsxunto^  r»ttcution  vi-n  les  slllealoa  mindmlofriquOH,  paivo 
qm  le  cubos  oil  mh  tmuvaiotit  ce»  diriiienteOt  mtvI  plut^t  ^  pr6v4>iiir 
ooatre  d«  [>ar«ill6tt  id<:es,  surtoui  ooiiime  In  niUuru  di-  oo  tn(it6  nu  ooui- 
pgrtoit  pus  una  expOidUoii  plus/'U-iiduu  du  »fijvt.  J'ni  apprls  di>i)iif«, 
mvtc  nne  vntie satiDfiactlon,  que  M.  SuiTHsOK,  I'lin  dos  mitK^nilogistca  lo» 
plusexpt^riiiiciit^  de  I'Ba rope,  sang  avoir  vii  I'oniiiuKsantic  de  biod  Ewul, 
a  publiijnnc'td^fleinblabledans  unH^molre  [F«b.  9, 1811]  Htir  laniitiir« 
de  hi  BUlroliti?  et  de  la  mjaotype.  On  no  ponrra  dlscouvi'nir  nu'utte 
pantUle  cot  livid  en  ce  dt^rivt^e  d'line  part  de  !a  nhimio  seule,  el  de  riiutre 
vva  (wint  de  vned'auHlysemiu^nUogique,  ue  foumissenne  preuve  trte- 
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forte  de  la  jnstesse  de  l'id6e,  ce  qui  me  fait  esp^rcr  qu'aaciin  min^ralo 
^  gi&te,aacouratitdel'<Jtat actual  delachimie,iicconservera  de« dODtes."* 

!  Berzelius  gives  in  bis  "Systematic  enameration  of  mineralB":  "Zim 

I  carbonate.    ZnC.    Smitljson,  PhiL  Trans.,  180a,  17."! 

I  Under  Zinc  caJamine,  be  says: 

t  "  Nous  devous  la  connaissuuce  de  la  compoaition,  tant  dea  carbonate) 

que  du  silicate  de  I'oxide  de  zinc,  &  an  excvJlent  travail  de  M.  Suiiusoir 

insiSr^  dans  les  Trausact.  pbll.,  1803."t 


NOTE  7. 
EXTRACTS  FBOal  SMITHSON'S  WBIxmOS. 

Tbe  following  extracts  from  Smithson'a  papers  illnstrate  his  breadtt 
of  view  and  style  of  composition  : 

"A  knowledge  of  the  productions  of  art,  and  of  its  operations,  is  io 
dispensable  to  the  geologist.  Bold  is  tbe  man  who  undertakes  to  assigi 
efTects  to  agents  with  wbicb  be  bas  no  acquaintance,  which  he  never  hai 
beheld  in  action,  to  whose  indisputable  results  he  is  an  ntu^r  stranger, 
who  engages  in  tbe  fabrication  of  a  world,  alike  unskilled  in  the  forcei 
and  tlie  materials  which  beemploys.''^ 

"  More  than  commonly  incurions  must  he  be  who  would  not  find  delighl 
instemming  the  stream  of  ages,  returning  to  times  long  past,  and  behold 
ing  the  then  existing  state  of  things  aud  of  men.  In  the  arts  of  an  all' 
cient  people  much  may  be  seen  concerning  them,  the  progress  they  had 
made  in  knowledge  of  various  kinds,  their  habits,  and  their  ideas  or 
many  subjects.  And  products  of  skill  may  likewise  occur,  either  whoUj 
unknown  to  us,  or  superior  to  those  which  now  supply  them.  || 

"A  want  of  due  conviction  that  the  materials  of  the  globe  and  the  prod' 
ucts  of  the  laboratory  are  the  same,  that  what  nature  affords  spontaofr 
ously  to  men,  and  what  tbe  art  of  the  chemist  prepares,  differ  no  wayi 
but  in  the  sources  from  whence  they  are  derived,  bas  given  to  the  iit 
dostry  of  tbe  collector  of  mineral  bodies  an  erroneous  direction."  ^I 

"  No  observer  of  the  earth  can  doubt  that  it  bas  undergone  very  con- 
aiderable  changes.  Itsstrataareevcrywhere  broken  anddisorderod,  and 
in  many  of  them  are  inclosed  the  remains  of  innumerable  beings  wbiob 
once  hiid  life,  and  these  beings  appear  to  have  been  stran^rs  to  the 
climates  in  which  their  remains  now  exist.  In  a  book  held  by  a  large 
portion  of  mankind  to  have  been  written  from  divine  inspiration,  an  uni- 
versal deluge  is  reconled.  It  was  natural  for  tbe  believers  in  this  del- 
uge to  refer  to  its  action  all  or  many  of  the  phenomena  in  question, 
and  tbe  more  so  as  they  seemed  to  find  iti  them  a  corroboration  of  the 
event.  Accordingly,  tliis  is  what  was  done  as  soon  as  any  desire  to  ac- 
count for  these  appearance-s  on  the  earth  became  felt-  The  succoss, 
however,  was  not  such  as  to  obtain  the  general  assent  of  the  learned; 
and  the  attempt  fell  into  neglect  and  oblivion.     .    .    . 

•  A'oHreau  aijslimt  de  minfralogie,  par  J,  J,  Ilerzeliiis,  PoriB,  IH19,  p.  83, 

t  SaiDO  work ;  p.  yOIi. 

t  Same  n^rk;  p.  255. 

}Ud  a  flbrooB  metnllio  copper.     Smilli$oman  Mise^U.  Coll.,  No.  ;f2i,  p.  TO. 

I  An  exftuiitiaticiD  of  aoma  Kgyptiuii  ciilorn.    Srailhuonian  Misi^U.  CoU.,'So.3^,  p.  101, 

5  Od  wme  oompoiiuds  of  Flaoriue.    Smitltio».io»  MUctll.  Coll..  No.  327,  p.  D4. 
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:  have  yieldod  to  a  K«n80  or  tho  iinportAiico  iif  tJie  stibject  in  mom 
thAD  0fi«  rusiHi't^  atiil  of  Mic  iiiicvrtaitit.v  vhfii  1  sliall  {UKiiiir«  ampler 
inifunuatiuu  »t  niurt-  voliiiitiiioiis  sources — to  a  conviction  itiitt  it-  in  in 
bis  knowUtlgu  Llnit  man  Ims  (utind  \m  grviidieAK  imuI  his  liiiiii)iiiL-S8,  tho 
high  8U[H*nurily  wlticti  \w  tioMs  over  ihti  otliiir  lUiiuiaU  wliiuti  iuLinttit 
Uin  «artli  witb  Iiini,  Mid  coiiM'<|uvDl)y  Hint  no  igooranco  is  iirotNiblr 
without  Iwus  to  him,  no  error  wittiout  «Ti),  au<l  ttiut  it  is  tborciforu  prer- 
erable  to  urgv  uunuiTiuiti.-'I  <)oiibt8,  whlvh  can  only  occiuiun  Hdditionul 
Ughl  to  b(.>comt>  c-IkiUtI,  tbun  lo  riuk  by  8U«Dce  letting  ft  qm'Ktion  s«tlJe 
(o  rati,  whilv  uuy  iiii^upportvtl  iissinDptiuos  »r«  involved  in  it."' 

"  \Vt>  buvd  nu  rc»l  kiiowlfdcu  of  tbi^  uutun<  of  ii  componnd  subi^taiice 
□ntil  wi-  urv  ituquaiutt-d  wilb  ita  pruxiinutu  «lunii!Ut»,  ur  tho«t-  mnttors 
b;  whoHL' difM-t  or  imiui-diatv  union  it  is  producvd:  for  tb«««  only  ure 
its  tnie  vilcmi'DtM.  Tbns,  tliongh  wo  know  tbiit  ve^otiiblu  acids  consist 
ot  oxygen,  liydrugKn,  and  varbon,  wc  aro  not  tt>u11y  uc<jnuinled  vritb  tbeir 
composition,  bMvtiisu  tbcsu  urc  not  tbcir  proximuto,  that  la,  tbeir  true,  ele- 
ment*, but  lin^L•l(<nl(.■nt«of  tbuir  tflt^moDts,  or  oleniunts  of  tbes^.  It  isevi- 
deat  vrhitt  vruuld  be  our  lUMpiaintanco  with  Dulphate  of  iron,  for  exampl(\ 
did  we  only  know  that  a  crj'stal  of  it  coniuHtcd  of  iron,  sulphur,  oxygen, 
aad  hydrogen,  or  of  carbonate  of  lune,  if  only  that  it  wan  a  componnd  of 
lime,  carbon  or  diamond,  and  oxygen.  In  fact  totally  dissimilar  aub- 
stance  may  have  the  samu  ultimate  elements,  and  even  probably  tn  pro- 
cieely  the  same  pro|K>rtious;  nitrate  of  ammonia  and  hydrate  of  ammo- 
oia  or  co'slals  of  caustic  volatile  alkali,  both  ultimately  oouaist  of  oxy- 
gen, hydrogen,  and  azote.     .... 

**  It  is  evident  that  there  must  b(\  a  precise  qoautity  in  which  tbfi  cle- 
menlH  of  compounds  lire  uniled  together  iu  tliein;  otherwise,  a  matter 
whieb  waa  noi  a  simple  one  would  be  liable,  in  its  several  masses,  to  vary 
from  itself,  aoconling  as  one  or  other  of  its  iogredients  ghanced  to  pre- 
dominate. But  chemical  experiments  are  uuavoid.ibly  attended  with! 
UX>  many  sources  of  fallacy  for  this  precise  cjuantity  lo  l>e  discovered  b^ 
litem ;  it  is  therefore  to  theory  that  we  must  owe  the  knowledge  of  iU 
For  Ibis  purpose  an  hypothesis  most  be  made  and  its  Justiiesit  trieil  by  a 
strict  comparison  with  facts.  If  they  ore  found  at  variance,  the  assumed 
bypotbesis  must  t»e  relinquished  with  candor  as  ejroneous ;  but  should 
itf  on  tbe  contrary,  prove,  on  a  multitude  of  trials,  invariably  to  accord 
vttli  tbe  results  of  ubservatiou,  as  nearly  as  onr  means  of  determination 
Mttbnrixe  as  to  expect,  we  are  warranted  in  In-lieving  that  tbe  principle 
of  nature  is  obtained,  as  we  then  have  all  the  proofs  of  its  being  so  which 
OMB  can  have  of  the  Justness  of  tlu'ir  theories :  a  coucttant  and  perl'ect 
agreement  with  the  plieuomena,  as  Ibr  as  r-an  be  disco veretl.''  f 

"  If  tho  theory  bej«  advanced  has  any  foundation  in  truth,  the  dia- 
ooreiT  *ill  intixxluce  a  degree  of  rigorons  a^wnnicy  and  certainty  into 
cbeiutiitTy  of  wblcli  this  8Ci«ooe  wiu  thought  to  bo  ever  incapable,  by 
enablinif  tbe  vbomiitt,  like  the  geometrician,  ro  rt>ctil^  by  calculation  tho 
anavoldable  errors  of  hi«  nutuual  oiwratious,  and  by  authori/tng  him  to 
eHmlnaie  thm  tbe  eMcntial  tdemojits  of  »  coinpountl  those  products  of  ita 
■oatysJs  whom  qnutUty  cannot  b«  reduced  to  any  admia-iible  propor- 
duo.  A  ourtnlD  Knowledee  of  the  exact  proportions  of  the  constituent 
ptincfpliwof  bodice  may  likewise  open  to  our  view  harmonious  analo- 
gfes  between  the  constitutions  of  related  ol^^ecla,  general  laws,  &c., 

'OlMcnuloiM  on  Penii'a  tbeoDP  of  ihe  fumiAtian  of  the  Kirkdale  Ca**.     Smilk- 
^n  jnmtL  C0U.,  No.  S»,  pp.  lOO,  104. 

I  Oa  ibo  eompoaUiflQ  o[  ttio  oofnpMinil  Mlphtmt  fiom  Huei  Bofii    SmUktoniaH  J/i*- 
"   OBlt,  .Vo.  3*7,  Pl^  35,  37. 
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wbich  at  prenent  totally  escape  us.  In  short,  if  it  is  foanded  in  truth, 
it«  enabling  the  appUcatiou  of  toatbcnuilicK  to  cheioistiy  caonot  but  b« 
productive  of  malarial  results,'* 

"Tliename  imposejlonafiubatance  by  thediw^orererof  it  ougbt  to  b« 
held  in  some  di't.Tee  eatred,  and  not  attere<l  without  the  most  urgent 
necessil;  for  doinj;  it.  It  i:*  but  a  feeble  and  just  tribute  of  rcspevt  for 
the  service  which  he  ha«  rendered  to  st'ietic^."  i 
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NOTES. 


vonoKS  OP  THK  CITY  OP  wxsmjuiTOK,  KOino)  m  BOOKS  in  sanTE 


One  of  the  books  in  Smitliaon'K  library  Is  "Struggles  through  Ufa, 
betspMcd  ill  the  various  travels  and  adventures  in  Europe,  Asia, 
Africa,  and  America.  By  Lieut.  John  Harriott."  &°.  2  vote.  London, 
180B. 

Mr.  Harriott  (vol.  iJ,  pp.  259-260)  Rnys: 

**B4»pectiog  thU  intended  ci^  [  Wasliiugton],  1  ijuetttion  much 
ttbether  there  ever  will  be  a  snffidfnt  nnmbej'  of  houses  built  to  entitle 
It  to  the  iinme  of  a  great  city.  K^okoning  up  all  the  houses  I  could 
■eeor  hear  of  as  belonging  to  the  new  dtj'  of  Washington,  they  did 
BOt  amount  to  eighty.  Fluving  seen  and  examined  everything,  and 
gained  all  the  information  I  could  concerning  thia  so  much  tallied-of 
dty,  I  sat  down  between  the  President's  lion^  and  iheCipitol,  and  en- 
tend  the  following  in  my  minutt^book,  a»  my  opinion,  viz: 

"Shonld  the  public  buildingi^  be  completed,  and  enterprising  individ- 
nals  risk  oonsidenibly  in  building  booses;  should  tbe  Union  of  the 
States  ooDtinae  und)fiturl>ed  ;  should  Congress  assemble  for  a  number  of 
years,  until  the  national  bank  and  other  public  oflloes  necessarily  draw 
the  moneyed  intcreHts  lo  it,  the  city  of  Waahingtou,  in  the  coarse  of  a 
OSQtnr>',  may  form  n  focas  of  attnittion  to  mercantile  and  trading  people 
BDfflctent  to  make  a  l>eaotiful  eonimcrcial  city  deserving  tbe  nauio  of  its 
trander;  bat  I  apprehend  so  many  hiLzards  an  to  be  most  unnilUng  to 
Tentttre  any  part  of  my  propcHy  iu  the  undertaking." 
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Huwwa^^ 


Tbo  otJier  work  in  SioitbsoD's  library  od  America  vas  by  Isaoe 
the  Six'iilary  of  tbe  Royal  Society. 

"  Mr,  Weld,"  atvya  the  Ijon<ion  llnntbly  Review,*  "  feeling;  iu  oomtnoQ 
witb  tbu  iubabit;iiili«  of  EiiroiK!  ttie  ile^olatious  of  wiir,  and  trviubliog 
at  thu  frit;l]tfiil  pro^rcj^s  of  anarcby  and  ooDfbsioB,  irasinditeed  to  cross 
tbv  Atlantic  for  the  ])urpo»e  of  exauiioiDg  into  lb«  trotb  of  tbe  varioiu 
Accounts  wbk-b  liave  berai  given  of  the  fionrislitng  oonditioo  of  the 
UoHed  8tat<y<-" 

Of  Wusbiugtou  Mr.  Weld  remarks:  "Were  Che  bouses  that  have 
bceu  built  8iiiiat«d  in  one  place,  all  together,  they  would  make  a  very 
respectable  appraraooe,  but  scattered  abwit  as  they  are,  a  q>ectator 
can  scarcely  pcrcetx'c  auytbing  like  a  town.  Excepting  the  streets  and 
avenues  and  a  small  part  of  the  ground  attjoining  tbe  public  buildings, 
the  whole  place  is  coverwl  with  trees.  To  be  under  the  necessity  oi 
going  thruugh  a  deep  wood  for  ouc  or  two  miles,  periiaps,  in  order  to 
sec  A  next-door  neighbor,  and  in  the  same  city,  is  a  cutions  and,  i  be- 
lieve;, a  novel  cin:ums<tance.  .  .  .  The  number  of  inhabitants  Is 
COOO.  .  .  .  The|>e«ple  who  are  opposed  to  tbe  building  of  tbe  city  of 
Washiugtou  tuaiotain  that  it  cau  never  become  a  town  of  any  inipor- 
tnm%,  and  that  all  such  as  think  to  the  contrary  liave  been  led  iiHtray  by 
the  rcprea.-utatiotLsor  a  few  euthnsiastio  persons.  .  .  .  They  in- 
sist that  if  the  removal  of  the  seat  of  goveninieut  from  PhiladelphiA 
Sfaoidd  take  place,  ft  sepanttiou  of  the  States  will  iuovitably  follow." 

Notwit  hst:>[iding  lliv  condition  of  the  city  of  Washington  at  the  l>egin 
niug  of  the  preseut  ccutnry,  Mr.  Weld  Indulgod  hujies  of  its  ful 
givtitncss.     lie  remarks : 

**  Considering  the  \-astncss  of  tbe  territory  which  is  opened  to 
Federal  city  by  means  of  water  commuuioalion,  considering  that  it  is 
capable  from  the  fertility  of  its  soil  of  waiulaiuing  three  times  the  num- 
ber of  inhabitants  that  are  to  bo  found  at  present  iu  all  the  (Tn)t«d 
States,  and  that  it  is  <idvancing  at  the  present  time  more  rapidly  fa 
popnlacioii  than  any  other  part  of  the  whole  coutineut,  there  is  good 
loundation  for  thinking  that  the  Federal  city,  as  soon  ivs  navigation  ' 
perfected,  will  increase  most  rajtidly,  and  that  at  a  future  day,  if  t 
affaint  of  the  Suited  States  go  on  as  prosperously  as  they  have  done, 
wUl  lipoome  the  gnind  emporium  of  the  West,  and  rival  in  magnitude 
and  splendor  the  cities  of  the  whole  world.'^  f 

This  view  was  undoubtedly  entertained  by  Smitlison,  and  experien 
has  shown  how  well-founded  were  his  anticipations-  The  wisdom  of  ~ 
selection  hu»  lieen  fully  ju-sriOed. 
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ADVERTISEMENT, 


The  scientific  nritings  of  James  Smithson,  the  diatingnished 
founder  of  the  Smithsonian  Institution,  have  been  collected  and 
are  published  in  the  present  volume,  in  accordance  with  the 
instructions  of  the  Board  of  Regents.  These  memoirs  were  orig- 
inally contributed  to  the  "  Tranaactiona  of  the  Boyal  Society  of 
London,"  of  which  Smitbaon  was  a  member,  between  the  years  of 
1791  and  1817,  and  to  Thomson's  "Annals  of  Philosophy," 
between  1819  and  1825.  They  are  twenty-seven  in  number,  and 
embrace  a  wide  range  of  research,  from  the  origin  of  the  earth, 
the  nature  of  the  colors  of  vegetablea  and  insects,  the  analysis  of 
minerals  and  chemicals,  to  an  improved  method  of  constructing 
lamps  or  of  making  coffee.  Some  of  these  papers  were  translated 
into  French  by  the  author  and  others,  and  published  in  the  "Jour- 
nal de  Physique,  de  Chimie,  et  d'Histoire  Katurelle,  etc." 

These  writings  of  Smitbaon  prove  conclusively  his  scientific  char- 
acter and  hid  claim  to  distinction  as  a  contributor  to  knowledge. 

Among  the  personal  effects  of  the  founder  of  the  Institution 
were  several  hundred  manuscripts,  besides  a  large  collection  of 
scraps  and  notes  on  a  great  diversity  of  subjects,  including  history, 
the  arts,  language,  rural  economy,  construction  of  buildings,  &c., 
which  unfortunately  were  destroyed  by  the  fire  at  the  Smithsonian 
building  in  1865.  It  is  probable  that  So-ithson  also  contributed 
articlefl  to  other  scientific  and  literary  journals  than  those  men- 
tioned, but  none  have  been  found,  though  the  leading  English 
periodicals  of  the  day  have  been  carefully  examined  for  the  pur- 
pose. 

Appended  to  the  writings  of  Smithson  is  a  review  of  their 
scientific  character  by  Professor  Walter  R.  Johnson,  communicated 
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to  the  National  Institute,  of  WashtDgton,  in  1844 ;  and  one  hj  3 
R.  McD.  Irbr,  prepared  for  the  Institution  in  September,  l^E 
Tlie  material  for  this  work  has  been  collected  and  prepared  fa 
publication  bv  Mr.  Wm.  J.  Bhecs,  Chief  Clak  of  the  Iiutitatioii. 

SPENCER  P.  BAIBD, 

Secrriary  SmiiAtomiam  liutiht^e^ 

Wasoinotox.  D,  C.  Oetobfr,  1879. 
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Aif  ACCOUNT    OF  SOME   CnEMICAL  EXPERI- 
MENTS ON  TABASHEER. 


From  llia  Phllotophfoal  TratiMCtlont  of  tbo  Royti   SocUitjr  of  LoDdca, 
Tol.  LXXZI.for  lL«;(>iirlT91,  P&rt  3,  p.  SSS.'— R«*d  Jd1/T,  ITBl. 


The  Tabaabeer  employed  in  these  expeiimenta  was  that 
vbich  Dr.  Husskll  laid  hefbro  the  Society,  aa  Bpeciroeas  of 
this  Bubetaacc,  tbe  evening  his  Paper  apon  the  subject  waa 
read.* 

There  wore  seven  parcels. 

No.  1  consisted  of  Tabasheer  extracted  from  the  bamboo 
hy  Dr.  Russell  himself. 

No.  2  had  be«n  partly  taken  from  the  reed  in  Dr.  Rcs- 
bel's  presence,  and  partly  brought  to  him  at  different  times 
by  a  person  who  n-orkcd  in  bamboos. 

Ko.  8  waa  the  Tabasheer  from  Ilydrabad ;  the  finest  Idnd 
of  this  substance  to  be  bought. 

Nob.  4,  S,  aiTd  G  all  came  from  Masulapntam,  where  they 
are  sold  at  a  very  low  price.  These  three  kinds  have  been 
thought  to  be  artificial  compositions  in  imitation  of  the  true 
Tabasheer,  and  to  bo  made  of  calcined  bonee. 

No.  7  had  no  account  affixed  to  it. 

The  Tabasheer  from  Ilydrubad  being  in  the  greatest  qaan- 
tity,  and  appearing  the  most  homogcaeoua  and  pure,  the 
experiments  were  begun,  and  principally  made,  with  it 

Sydrabad  Tabasheer.    (No.  8.) 

fi  I.  (A)  This,  in  its  general  appearance,  very  much  re- 
Hiublcd  fragineuts  of  that  variety  of  calcedony  which  is 
known  to  mineralogists  by  the  name  of  OicKcJmg.  Some 
pieces  were  quite  opaque,  and  absolutely  white;  but  others 
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possessed  a  small  degree  of  transparency,  and  bad  a  blnialB. 
cast.  The  latter,  held  before  a  lighted  candle,  appeared  very^ 
pellacid,  and  of  a  flame  coloar. 

The  pieces  were  of  varions  sizes;  the  largest  of  them  did 
not  exceed  two  or  three-tenths  of  an  inch  cubic.  Their 
shape  was  quite  irregular ;  some  of  them  bore  impreasioDB 
of  the  inner  part  of  the  bamboo  against  which  thej  were 
formed. 

(B)  This  Tabasheer  could  not  be  broken  by  pressure  be- 
tween the  fingers ;  but  by  the  teeth  it  was  easily  reduced  to 
powder.  On  first  chewing  it  felt  gritty,  hut  soon  ground  to 
impalpable  particles. 

(C)  Applied  to  the  tongue,  it  adhered  to  it  by  capillary 
attraction, 

(D)  It  had  a  disagreeable  earthy  taste,  something  like 
that  of  magnesia. 

(E)  No  light  was  produced  either  by  cutting  it  with  a 
knife,  or  by  rubbing  two  pieces  of  it  together,  in  the  dark; 
hut  a  hit  of  tliis  substance,  being  laid  on  a  hot  iron,  soon 
appeared  surrounded  with  a  feeble  luminous  auriole.  By 
being  made  red  hot,  it  was  deprived  of  this  property  of 
shining  when  gently  heated;  but  recovered  it  again,  on 
being  kept  for  two  months. 

(F)  Examiued  with  the  microscope,  it  did  not  appear  Ai£- 
fercnt  from  what  it  does  to  the  naked  eye. 

(G)  A  quantity  of  this  Tabasheer  which  weighed  75.7  gr. 
in  air,  weighed  only  41,1  gr.  in  distilled  water  whose  tem- 
perature was  52.5  F.  which  makes  its  specific  gravity  to  b« 
very  nearly  =  2.188. 

Mr.  Cavendisd,  having  tried  this  same  parcel  when  be- 
come again  quite  dry,  found  its  specific  gravity  to  he  =  2.169. 

Treated  with  tcater. 

§  U.  (A)  This  Tabasheer,  put  into  water,  emitted  a  num- 
ber of  bubbles  of  air;  the  white  opaque  bits  became  trans- 
parent in  a  small  degree  only,  but  the  bluish  ones  nearly  as 
much  so  as  glass.     In  this  state  the  different  colour  pro- 
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duccd  by  reflected  nn<l  by  transiuitlcd  light  was  very  scnst- 
ble. 

(B)  Four  bits  of  this  substance,  weighing  together,  wbilo 
dry  and  opaque,  4.1  gr.,  were  put  into  dielitleil  water,  and 
lot  bocomo  tnuisparcnt;  being  then  tukun  out,  and  the  ua- 
absorbod  water  hastily  wi))cd  from  their  eurfacc,  they  wero 
agftiti  weighed,  and  wcrv  round  to  cqunl  8/2  gr. 

lu  the  experiment  §  I.  (Q),  75.7  gr.  of  thia  substance  ab- 
sorbed 60.5  gr.  of  diftillcd  water. 

(C)  Four  bits  orTaboshecp,  weighing  together  3.2  gr. 
wore  boiled  for  SCK  in  lialf  an  ounce  of  distilled  water  ia  a 
Florence  flask,  which  had  bcc-u  previously  riuccd  with  some 
of  the  Bamo  fluid.  This  water,  whcu  become  cold,  ^id  not 
shew  any  change  on  the  admixture  of  vitriolic  acid,  of  acid 
of  sugar,  nor  of  solutions  of  nitre  of  silver,  or  of  crystals 
of  &oda;  yet,  on  its  evaporation,  it  left  a  while  film  on  the 
glass,  which  could  not  bo  got  ofl'  by  wniihing  in  cold  water, 
nor  by  hot  marine  acid ;  but  which  was  discharged  by  warm 
caustic  vegetable  alkali,  and  by  long  ebullition  in  water. 

Upon  tbwo  bits  of  Taha«hccr,  another  half  ounce  of  dis- 
tilied  'water  was  poured,  and  again  boiled  for  about  lialf  an 
hour.  This  vrater  aUo  on  evaporation  left  a  white  film  on 
the  glass  vessel  similar  to  the  above.  The  pieces  of  Twbo- 
sheer  having  been  dried,  by  exposure  to  the  air  for  somo 
days  iu  a  warm  room,  were  found  to  have  lost  one-tenth  of 
a  grain  of  their  weight. 

To  ascertain  wheUier  the  whole  of  a  piece  of  Tabosheor 
could  be  dissolved  by  boiling  in  water,  a  little  bit  of  this 
Bubstaiicc,  weighing  thrcc-teuths  of  a  grain,  was  boiled  in 
86  ounces  of  soft  water  for  near  five  hours  consecutively; 
but  being  afterwards  drietl  and  weighed,  it  was  not  dimin- 
ished in  quantity,  nor  was  it  deprived  of  itd  tastC. 


With  vtgetable  colours. 

I  m.  Some  Tabasheer,  reduced  to  line  powder,  was  boiled 
for  a  considerable  time  in  infusions  of  turnsole,  of  logwood. 
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and  of  dried  red  cabbage,  bat  produced  not  tlio  least  chnngft 
in  any  one  of  them. 

At  the  Jin. 

§  IV.  (A)  A  piece  of  this  Tabaaheer,  thrown  into  a  red 
hot  crucible,  did  not  bum  or  grow  black.  Kept  rod  hot  for 
Bome  time,  it  underwent  no  visible  chango;  but  when  cold, 
it  was  harder,  and  had  entirely  lost  it»  taste.  I*ut  into  water 
it  grew  transparent,  just  as  it  would  have  dotic,  had  it  not 
been  igniteiL 

(B)  6.4  gr.  of  this  suhHtanco,  made  red  hot  in  a  cruciblcr 
were  found,  upon  being  weighed  as  soon  aa  cold,  to  havo 
lost  two-tenths  of  a  grain.  Tliis  loss  appears  to  have  ari«co 
merely  from  the  cxpuUion  of  interposed  moisture;  forthcee 
heated  pieces,  on  being  exposed  to  tlie  air  for  some  days, 
recovered  exactly  their  former  weight. 

(C)  A  bit  of  this  substance  was  put  into  an  earthen  cru- 
dblo,  surrounded  with  fand,  and  kept  red  hot  for  some  time; 
when  cold,  it  was  still  wbite  both  exteriorly  and  interiorly, 

(D)  Thrown  into  aomc  melted  red  hot  nitre,  tliis  substAucft 
did  not  produce  any  deflagration,  or  seem  to  suffer  any  alter-  I 
atioD. 

(E)  A  bit  expofted  on  charcoal  to  the  flame  of  the  blow- 
pipe did  not  decrepitate  or  change  colour ;  when  first  heated 
it  diffused  a  pleasant  smell ;  then  contracted  very  consider- 
ably in  bulk,  and  became  transparent ;  hut  on  continuing- 1 
the  heat  it  again  grew  white  and  opaque,  hut  aeemed  not  to 
shew  any  inclination  to  melt  per  se.  Possibly,  however,  it 
may  suffer  auch  a  semi-fusion,  or  softening  of  the  whole 
mass,  as  takes  place  in  clay  when  exposed  to  an  intense- 
heat;  for  when  the  bit  used  happened  to  have  cracks,  it 
separated  during  its  contraction,  at  these  cracks,  and  tho- 
parts  receded  from  each  other  without  fulling  asunder. 

If,  while  the  bit  of  Tabashcer  was  exposed  to  the  flame, 
any  of  the  ashes  of  the  coal  fell  upon  it,  it  instantly  melted, 
and  small  very  fluid  bubbles  were  produced.  That  the 
opacity  which  this  substance  acquires  on  continuing  to  heat 
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it  aAcr  it  is  become  transparent,  is  not  owing  to  the  fusion 
of  its  ■tirfoco  by  mcftoB  of  some  of  the  ashea  of  the  charcoal 
MtttHng  upon  it  unobserved,  appeared  by  its  undergoing  the 
Mtne  change  when  fixed  to  the  end  of  a  glass  tube,  in  the 
niettiod  of  M.  db  Saussoke.* 


WUhadds. 

S  V.  (A)  A  piece  of  Tabashocr,  weighing  1.2  gr.  was 
first  tet  satiate  itself  with  distilled  water;  its  surface  being 
Chen  wiped  dry,  it  was  put  into  a  matrass  with  some  pure 
white  marine  acid,  whose  specific  grainty  was  1.13.  Xo  et 
fertresence  arose  on  its  immersion  into  the  acid;  nor  did 
this  menstruum,  even  by  ebullition,  seem  to  have  any  actioB 
apoQ  it,  or  itself  receive  any  colour.  The  acid  being  evap* 
orated  left  only  some  dark  coloured  spots  on  the  glass. 
These  spots  were  dissolved  by  distilled  water.  Xo  precipt* 
tation  was  produced  in  this  water  by  vitriolic  acid,  or  by  a 
solution  of  crystals  of  soda.  The  bit  of  Tabasheer  washed 
with  water,  and  made  red  hot,  had  not  sustained  any  loss  of 
weight. 

The  pores  of  the  mass  of  Tabasheer  were  filled  with 
WAter  before  it  was  put  into  the  acid,  to  expel  the  commoa 
air  contained  in  them,  and  which  would  have  made  it  im- 
possible to  ascertain  ^vitb  accuracy  wbutbor  any  eficrrcscenoo 
was  produced  on  its  first  contuct  with  the  menstruum. 

(B)  Another  portion  of  Tabasheer,  weighing  10.2  gr.  wm 
boiled  in  some  of  the  same  marine  acid.  Xoc  tlic  least  pre- 
cipitate was  produced  on  saturating  this  acid  with  solution 
of  mild  soda.  This  Tabasheer  also,  after  having  been  boiled 
in  water,  and  dried  by  eicposurc  for  some  days  to  the  air, 
was  etili  of  its  former  weight. 

i  VX  This  eubiitancc  seemed  in  like  manner  to  resist  the 
action  of  pure  white  nitrous  acid  boiled  upon  it. 

§  TIL  (A)  A  bit  of  Tabasheer  weighing  0.6  gr.  was  di- 
gested in  some  strong  white  vitnoltc  acid,  which  had  been 
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made  perfectly  pure  by  dbtillatioQ.  It  did  not  seem  by  this 
treatment  to  suffer  any  change,  and  after  having  been  freed 
from  all  adhering  vitriolic  acid  by  boiling  in  water,  it  had 
not  undergone  any  alteration  either  in  its  weight  or  proper- 
tics.  The  vitriolic  acid  afforded  no  precipitate  on  beini;; 
Batorated  with  soda. 

(B)  Two  grains  of  Tabasheer  reduced  to  fine  powder  were 
made  into  a  paste  with  some  of  this  eame  vitriolic  acid,  and 
this  mixture  was  heated  till  nearly  dry ;  it  was  then  digested 
in  distilled  water.  This  water,  being  filtered,  tasted  slightly 
acid,  did  not  produce  the  least  tnrhidness  with  solntioa  of 
soda,  and  some  of  it,  evaporated,  left  only  a  iaint  black 
stain  on  the  gloss,  produced  doubtless  by  the  action  of  the 
■ntriolic  acid  on  a  little  vegetable  matter,  which  it  had  re- 
ceived either  from  the  Tabaaheer,  or  from  the  paper.  The 
uadiBsolved  matter  collected,  washed,  and  dried,  weighed 
1.9  gr. 

§  Vm.  2  gr,  of  Tabasheer,  reduced  to  fine  powder,  were 
long  digested  in  a  considerable  quantity  of  liquid  acid  of 
sugar.  The  taste  of  the  liquor  was  not  altered;  and  bein^ 
saturated  with  a  solution  of  crystals  of  soda  in  distilled 
water,  it  did  not  afford  any  precipitate.  The  Tabasheer  hav- 
ing been  freed  from  all  adhering  acid,  by  very  careful  ablu- 
tion with  distilled  water,  and  let  dry  in  the  air,  was  totally- 
unchanged  in  its  appearance,  and  weighed  1.98  gr.  This- 
Tabasheer  being  gradually  heated  till  red  hot,  did  not 
become  in  the  least  block,  or  lose  much  of  its  weight,  a. 
proof  that  no  acid  of  sugar  had  fixed  in  it. 

With  liquid  alkalies. 

§  IX.  (A)  Some  liquid  caustic  vegetable  alkali  being- 
heated  in  a  phial,  Tabasheer  was  added  to  it,  which  dis- 
solved very  readily,  and  in  considerable  quantity.  Whea 
the  alkali  would  not  take  up  any  more,  it  was  set  by  to  cool^ 
but  was  not  found  next  morning  to  have  crystallized,  or  un- 
dergone any  change,  though  it  had  become  very  concea- 
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tmtotl,  during  the  boiling,  bj-  tho  evaporaUon  of  macb  of 
tbtWAter. 

(B)  This  Bn1uU<>n  liiwl  nn  alkaline  tnate,  but  seemingly 
villi  littlb,  if  any,  cnueticity. 

(G)  A  drop  of  it  cliaaged  to  green  n  watery  tincture  of 
dried  rod  calibage. 

(D)  Some  of  tliU  solution  was  exposed  in  a  Bballov  glaM 
to  apoDtnneous  o\'a[>oration  in  a  warm  room.  At  the  end 
of  H  day  or  two  it  was  vouverted  into  a  firm,  milky  jolly. 
AAvr  a  fow  dflye  more,  tliia  jelly  waa  beeomo  wbitcr,  moro 
opnquo,  and  bad  dried  and  craclccd  into  scvcrnl  picc-ctt,  uud 
fioally  it  became  quite  dry,  and  curled  up  and  suparatcd 
firom  tho  glass. 

The  tame  change  took  place  when  the  Bolutiun  had  been 
diluted  n-ith  several  times  its  bulk  of  distilled  wutor,  only 
the  jelly  was  much  thinaer,  and  dried  into  a  whito  powder. 

Some  of  this  solution,  kept  for  many  weckfi  in  a  bottlo 
dosoly  stopped,  did  not  become  a  jelly,  or  undergo  any 
efaange.  , 

(E)  A  small  quantity  of  this  solution  was  let  full  into* 
proporlionably  largo  quantity  of  spirit  of  wine,  whose  spe- 
cific gravity  was  .838.  Tho  mixture  immediately  became 
turbid,  and,  on  standing,  a  dense  fluid  settled  to  the  bottom, 
and  which,  when  the  bottle  was  hastily  inverted,  full  through 
the  spirit  of  wino  in  round  drops,  like  a  ponderous  oil. 

Tho  euperuatant  spirit  of  wino  being  carefully  decanted 
off*,  some  distilled  wutcr  vaa  added  to  this  thick  fluid,  by 
vbich  it  was  wholly  dissolved.  This  Rolulion,  exposed  to 
the  air,  ebowed  phivnoniona  exactly  similar  to  those  of  the 
oodilutcd  solution  (D). 

The  decanted  spirit  being  nl^o  left  exposed  to  the  air  in  n 
abaltow  glass  vessel,  did  not,  nHer  many  days,  cither  deposit 
ft  sensible  quantity  of  precipitate,  or  become  gcktinoos; 
but  having  cvaponited  nearly  away,  left  a  few  drops  of  a 
liquor  which  made  infusion  of  red  cabbage  green;  and,  on 
tho  addition  of  some  piiro  marine  acid,  eliervesced  violently. 
No  precipitate  fell  doring  tliis  saturation  with  the  acid ;  nor 
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did  the  mtx1ur«  on  Btunding  become  a  jelly;  and  on  the 
total  evapopftlion  of  tli«  fluid  part,  a  small  quantity  of  mu- 
riate of  tartar  only  rciaain«d.  Tho  spirit  of  wine  seemB, 
therefore,  to  have  dissolved  merely  a  portion  of  euperabun- 
d'lnt  alkali  present  in  the  mixture,  but  none  of  that  united 
with  Tabaslieor. 

(F)  To  diflerent  jjortions  of  this  solution  were  added 
some  pure  marine  acid,  some  pure  white  vitriolie  acid,  and 
Bomc  diiitilled  vinegar,  each  in  excess.  Thc«u  uclds  at  first 
produced  neither  beat,  efi*crvescence,  any  precipitate,  or  tho 
least  sensible  eflect,  except  tho  vitriolic  acid,  which  threw 
down  a  very  small  quantity  of  a  white  matter;  but,  after 
standing  some  days,  these  mixtures  changed  into  jellies  60 
firm,  that  the  glassies  containing  them  were  inverted  without 
their  falling  out. 

This  change  into  jelly  equally  took  place  whether  the 
mixtures  wore  kept  in  open  or  cloned  vessels,  wore  exposed 
to  the  light  or  secluded  from  it ;  nor  did  it  seem  to  be  much 
promoted  by  boiling  the  mixtures. 

(6)  Some  solution  of  mild  volatile  alkali  in  distilled 
water,  being  added  to  some  of  this  solution,  seemed  at  the 
first  instant  of  mixture  to  have  no  effect  upon  it ;  but  in  the 
space  of  a  second  or  two  it  occasioned  a  copious  white  pre- 
cipitate. 

(II)  The  flakes  remaining  on  the  glasses  at  (D)  and  (E) 
put  into  marine  acid  raised  a  slight  effervescence,  but  did 
not  diaaolve.  Those  flakes  when  taken  out  of  the  acid,  and 
well  washed,  were  found,  like  the  original  Tabashccr,  to  be 
white  and  opaque  when  dry ;  but  to  become  transparent 
when  moistened,  and  then  to  shew  the  blue  and  flame 
colour,  S  n.  (A). 

(I)  The  jellies  (F),  diluted  with  water,  and  collected  on  a 
filter,  appeared  to  bo  the  Tabasheer  unchanged. 

§  X.  A  bit  of  Tabasheer,  weighing  two-tenths  of  a  grain, 
was  boiled  in  127  gr.  of  strong  caustic  volatile  alkali  for  a 
considerable  time ;  hut  after  being  mode  red  hot,  it  had  not 
sustained  the  least  diminutiou  of  weight. 


mxnxas  or  jxmxs  smttssox.  V 

§  XI.  (A)  S7  gr.  of  Tabash«er  redaced  to  fine  powder, 
were  pot  into  ao  opm  tin  veasel  with  100  gr.  of  cn^stsb  of 
«oda,  and  MHne  distiUed  irater,  snd  thb  mixtore  tu  made 
boil  for  three  boon.  The  deer  Kqoor  was  then  poured  oflf^ 
and  the  TaboMbeer  was  (Ugeatod  in  «omo  pare  marine  add; 
afier  some  time  this  add  was  decanted,  and  the  Tabasbeer 
washed  with  distilled  water,  which  was  then  added  to  the 
add. 

(B)  This  Tabaaheer  was  put  back  into  the  alkaline  solo^ 
tion,  which  seemed  not  impaired  bv  the  foregoing  process, 
and  again  boiled  for  u  congjdcrablo  time  The  liquor  was 
then  poarod  from  it  while  hot,  and  the  Tobasheer  edulco- 
rated with  dome  cold  distilled  water,  which  was  afterwards 
mixed  with  thid  hot  wlatioa,  in  whiob  it  instantly  caused  a 
precipitatioQ.  On  heating  the  mixlurc  it  became  clear 
again;  but  as  it  cooled  it  changed  wholly  into  a  thin  jelly; 
bnt  in  the  course  of  a  few  days,  it  separated  into  two  por- 
tkns,  tite  jelly  aettling  in  a  denser  >>tate  to  the  bottom  of 
tbe  vessel,  lesriog  a  limpid  liqaor  over  it. 

(0)  The  Tabasheer  remaining  (B)  was  boiled  in  pure  ma- 
riue  scid;  the  acid  was  then  poured  off,  and  the  Tabasheer 
edulcorated  with  some  Stilled  water,  which  was  afterwards 
mixed  with  the  add. 

(D)  The  remaining  Tabasheer  collected,  washed,  and 
•dried,  weighed  24  gr.  and  seemed  not  to  be  altered. 

(G)  The  acid  liquora  (A  and  C)  were  mixed  u^etber,  and 
eataratcd  n-ith  soda,  bat  afforded  no  predpitate. 

(F)  The  alkaline  mixture  (B)  was  poured  upon  a  filter, 
tbc  dear  liquor  came  through,  leaving  the  jelly  on  the  paper. 

Some  of  this  dear  liquor,  exposed  to  the  air  iu  a  saucer, 
at  the  end  of  some  days  deposited  a  small  quantity  of  u  gel- 
atinous matter ;  after  some  days  more,  the  whole  fluid  part 
exhaled,  and  the  saucer  became  covered  with  regular  crys- 
tals of  soda,  which  afforded  no  predpitate  during  their  solu- 
tion in  vitriolic  acid.  What  had  appeared  like  a  jelly  while 
moist,  assumed,  on  drying,  the  form  of  a  white  powder. 
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Thia  powder  was  insoluble  in  vitriolic  acid,  and  seemed  Btill 
to  be  Tabssheer. 

Some  of  this  dear  liqoor,  mixed  with  m&rine  acid,  e^r- 
vesced;  did  sot  afford  any  precipitate;  bat,  oo  Btandin^ 
some  days,  the  mixture  became  sUorhtlr  gelatinous. 

(G)  Some  of  the  thick  jelly  remaining  on  the  filter,  being 
boiled  in  water  and  in  marine  acid,  appeared  inaolnble  in 
both,  and  seemed  to  agree  entirelv  with  the  above  poivder 

in 

TT.'A  ifry  alialUs. 

§  Xn.  {A)  Tabasheer  melted  on  the  charcoal  at  the  blow- 
pipe wiih  soda,  wiih  considerable  c-fi'erresceace.  When  the 
proportion  of  alkali  was  large,  the  Tabasheer  quickly  dis- 
solved, and  the  whv>Ie  spread  on  the  coal,  soaked  into  it,  and 
Tanishod ;  bst,  by  adding  the  alkali  to  the  bit  of  Tabasheer 
in  exoeediugl  T  small  quaatiues  at  a  time,  this  substance  iraa 
converted  into  a  pearl  of  clear  eolourlefis  glass. 

\B)  5  gT.  of  Tabaeheer.  reduced  to  nr.e  powder,  were 
melted  i^  a  placina  cracible  with  !■»  gr.  of  crystals  of  eoda. 
The  i:iaes  ol-:a:ccd  was  whiit  and  opa-^uo,  and  weighed  40.2 
gr.  Fu;  :u: ?  as  oii:ii.'v  c :  dis;:I!cd  wuii -.  h  wholly  dls&olved. 
As  exovsi  c:  :.iir:::o  acia  Ivt  :V.l  :r.:o:h,:sso"-':oa  prodaced 
as  ci't rvcsot:: ce.  ;i"I  i.':.a:iged  i:  :a:o  a  j;-I^y.  This  mixture 
w-is  s::"-:^I  a;ou:.  and  :hiS  ihr-'n-r.  ,:pona£l:cr.  The  jelly 
le::  c::  :iv  j:ar'<;r  did  e.-:  -iij^Z-vo  ;r.  r.;arj=.e  ao;d  by  ebnlli- 
tio:; :  c: ll:\.':ed.  wished  wi;j:  d:s;i".:-I  wj,:^-7.  isd  dried,  it 
wciiiii'i  i,->  f7.  ini  5^;«::-i:'.i  r;  >.'  :„,•    i-C;it;:eer  unaltered. 

The  Il:-,'r  whi^ih  hid  o,-,::;  :Lr,.:^l:  --,:u^si::uni:eJ with 
misen;  alkali  y:eld;d  only  a  very  s;u.C'.  •  jj.r.;i:y  of  a  red 
(■«o;r;ii;e.  whL-ii  w.is  ;j:o  ^.v ".,■.:?■ -^  ri^znT  jf  the  pink 
tl:::i=g  r^r^"  thro;:;h  wiLivc.  •:  '...tl  "ocvz  rasstsd. 

■  C  1'.^  £r.  of  Tabjtfhxvr.  reduotv.  :^'  r-owii;-,  were  mixed 
w;:i  an  e-ixil  weight  of  ^via.  decf:*-vd  of  l:#  w^irer  of  crys- 
odswt^n  by  heac  TSus  mtxtuce  w*s  pc:  is:;?  a  platiia 
en^^ble,  and  exposed  ti>  a  HtvWfp  dLk  &t  ly.  Ic  was  thea 
foand  wwrtai  iB»  »  tt— if  wrmi  g^us  oi  a  sugfu  yellow 
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eoloDr.  This  gitm  tras  broken  into  piccc«,  and  boiled  in 
marine  acid.  Xo  effervescence  appeared;  but  tlie  glass  was 
dissolved  into  a  jelly.  Tbift  jellj",  collected  on  a  filler,  well 
waabcd  and  dried,  weigbed  7.7  gr. 

Tbe  acid  liquor  wbicb  came  throQ||;)i,  on  saturation  niib 
soda,  aSbrded  not  the  least  precipitate;  but,  after  standing 
a  day  or  two,  it  changed  into  a  thin  jelly.  This  collected 
on  a  filter  was  washed  with  distilled  water,  and  then  bailed 
ID  marine  acid,  but  did  not  dissulvo.  Being  again  edulco- 
rated, and  made  red  hot,  it  weighed  1.6  gr.  The  filtered 
liquor  (B)  would  iu  all  probability  have  changed  similarly  to 
ajelly,  bad  it  be«n  kept.  These  precipitates  were  analo- 
gotn  to  those  §  IX.  (I). 

(D)  An  equal  weight  of  vegetable  alkali  and  Tabasbcer 
were  melted  together  in  the  platina  crucible.  Tbe  glass 
prodaced  was  transparent ;  but  it  bad  a  fiery  taste,  and  soon 
attracted  the  moisture  of  tbe  air,  and  dissolved  into  a  thick 
liquor.  But  two  parts  of  vegetable  alkali,  with  three  of 
Tabaeheer,  yielded  a  transparent  glass,  which  was  pertoa* 
nent. 

TVtated  leUh  other  fiojca, 

I  XIIL  (A)  A  fragment  of  Tahasheer  put  into  glass  of 
borax,  and  urged  at  the  blow.pipe,  contracted  very  consid- 
erably in  size,  the  same  as  when  heated  per  se;  afler  which 
it  continued  turuiug  about  in  the  flux,  dissolving  with  great 
difficulty  and  very  slowly.  When  the  eolation  was  cffiKted^ 
the  saline  pearl  remained  perfectly  clear  and  colourless. 

^)  With  pboapboriu  ammoniac  (made  by  eaturaling  the 
acid  obtained  by  the  alow  combnation  of  phosphorus  ivjth 
caustic  volatile  alkali)  the  Tabashecr  very  readily  melted 
OD  the  charcoal  at  the  blow.pipe,  with  cServesccnce,  into  a 
white  frothy  bead. 

(C)  Fused,  by  the  same  means,  on  a  plate  of  platina,  with 
the  vitriols  of  tartar  and  soda,  it  appeared  entirely  to  resist 
their  action ;  the  Uttlc  particles  employed  continuing  to  re* 
volvc  in  the  fluid  globules  without  eustaining  any  sensible 
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diminution  of  size,  and  the  saline  beads  on  cooling  assameij 
tbcir  usual  opacity. 

(D)  A  bit  of  Tabasheer  was  liud  on  a  plate  of  silver,  and 
a  little  litharge  was  put  over  it,  and  then  melted  vrith  the 
blow-pipe.  It  immediately  acted  ou  the  Tabaehccr,  tind 
covered  it  with  a  white  glassy  glazing.  By  the  addition  of 
more  litharge  the  ma^a  was  brought  to  n  round  head;  though 
witli  considerable  difficulty.  TJiis  head  horo  melting  on  the 
charcoal,  without  any  reduction  of  the  lead,  hut  could  not 
be  obtained  transparent. 

(E)  The  ease  with  which  this  substance  had  mcUed  with 
vegetable  ashes,  led  to  the  triul  of  it  with  pure  calcareous 
earth.  A  fragment  of  TabuBhccr,  fixed  to  tho  end  of  a  hit 
of  glass,  was  rubbed  over  with  some  powdered  whiting.  As 
eoon  as  exposed  to  the  llamo  of  thu  blow-pipe,  it  incited 
with  considerable  offcrvcsecncc ;  but  could  not,  even  on  tho 
charcoal,  und  with  the  addition  of  more  whiting,  bo  brought 
to  a  trunsparcut  state,  or  reduced  into  n  round  bead. 

Equal  weights  of  Tabasheer  aud  pure  calcareous  spar, 
both  reduced  to  fine  powder,  were  irregularly  mixed,  and 
«xpoecd  in  tho  platina  crucible  to  a  strong  fire  in  a  forge  for 
30' ;  bat  did  not  even  concrete  together. 

(F)  When  magnesia  was  used,  no  fusion  took  place  at  the 
blow-pipe. 

(Q)  Equal  parts  of  Tabasheer,  whiting,  and  earth  of 
alum  predpituted  hy  mild  volatile  alkali,  were  mixed  in  a 
state  of  powder,  and  submitted  in  the  platina  crucible  to  a 
strong  iiro  for  20',  but  were  afterwards  found  unmcltod. 

£xamination  of  the  other  apecimais. 
No.  I. 

This  parcel  contained  particles  of  three  kinds;  soms 
white,  of  a  smooth  texture,  much  resembling  the  foregoing 
sort;  others  of  the  same  appearance,  hut  yellowish;  aud 
others  greatly  similar  to  bits  of  dried  mould. 

The  white  and  yellowish  pieces  were  so  soft  as  to  he  very 
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easily  robbod  to  powder  between  the  fingers.  They  liad  a 
disagreeable  taste,  something  like  that  of  rhubarb.  Pul 
into  n-ater,  the  white  bits  scarcely  grew  nt  all  traDSparcnt ; 
bat  the  yellow  ones  became  eo  to  a  coDEidcniblo  degree. 

The  brown  enrtb-like  piece*  were  harder  than  the  above, 
had  little  tasto,  floated  upon  water,  mid  remained  opaqne. 

Kxpo«ed  to  the  blow-pipe,  they  all  charred  and  grew 
black;  iho  last  variety  oven  burned  with  a  flame.  When 
the  vegetable  matter  was  consumed,  the  pieces  remained 
white,  and  then  had  exactly  the  appearance,  and  poases^cd 
ail  the  properties,  of  the  foregoing  Taba»heer  from  Hydro- 
bad,  and  like  it  melted  with  soda  into  a  tranflparent  gloss. 

No.  II. 


Also  con«tgted  of  bits  of  three  sorts. 

(a)  Some  white,  nearly  opaque. 

(b)  A  few  small  very  tmnsparcnt  particles,  showing,  in  an 
eminent  degree,  the  blue  and  yellow  colour,  by  the  different 
direction  of  light. 

(e)  Coanw,  brownish  pieces  of  a  gruned  texture. 

These  all  had  exactly  the  same  taate,  hardness,  tui.,  and 
shewed  the  same  effects  at  the  blow-pipe,  as  Ko.  I. 

27  gr.  of  this  Tnbasheer  thrown  into  a  red*hot  crucible, 
burned  with  a  yellowish  white  flame,  lost  2.9  nr.  in  weight, 
and  became  so  similar  to  the  Hydrabad  kind  as  not  to  be 
distinguished  from  it. 

Some  of  this  Tabashoer  put  intoacrucible.not  made  very 
hot  emitted  a  smell  eomothing  like  tobacco  ashea,  but  not 
the  kind  of  perfume  discovered  in  that  from  Hydrabad, 
S  IV.  (E). 

Ko.  IV. 

All  the  pieces  of  this  parcel  were  of  one  appcaninee,  and 
a  good  deal  resembled,  in  their  texture,  the  third  variety  ot 
No.  IL  Their  colour  was  white;  their  hardness  such  as 
very  difficultly  to  be  broken  by  pressure  between  the  fingers. 


u 
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In  the  moath  ther  itumoJiatoIr  fell  to  a  polpy  powder,  and 
l:3i.i  no  uste. 

A  bit  expo6«.i  on  iho  charcoal  to  the  blow-pipe  became 
b'aok.  niilitil  like  some  veiretable  maners.  cangfat  flame, 
snJ  b.:r;'.:  to  i  botrvo:J  inSared  coal,  which  soon  eotirely 
vv.'.s;:s:<-.i  away.  a::J  v;-isE5he<l. 

A  yiiot  r-:  ir.:,''  witor  :V.'  to  a  powder.  The  mixtara 
V^;-;r  K-l-i-^i.  :V-*.*  low.icr  d:;so>ed.  anJ  tTirced  the  whole 

T-ese  rr--'r<-r;li5  are  exj.r'.y  th:?*  o:  coaimon  stsrxrh. 

No.  V. 
A^^'eu  enrlrt'-T  wi:b.  X,-.  IV.  iz.  apr-earas-'e.  properties. 


>'.'.  VT. 

ri;  r:c;-ts  .'f  :i.;s  rir.-il  w;^:  w"-;:e.  :^te  opo-i^iie,  aod 
«::Ti5:iiri'r>  liri,     Ti.;':?  :_?;;  inl  i;£r;:5a::i.eViow-|>ipe, 


M.::i  r;*:r.::'£l  N".-.   "Z.    :'W  — i=  rizl^r  soiier,  and 
*i!-£i-^i-i  ::  :'.i,'s;-  j  'j"'.i  •"':.:z  tn:  ':,-:--u-L     "VTi-^  Aiaea 


1.  I:  iTT-ii^  :"--.■•.-.  :!-;*;  ;\y'£r>.-.;zr5^:i-i;  il"  :i-JC«lveU, 
st.-iv:  N-.  "V.ir.;  V.  ,-:vs.r:;-.".  ■;  r-:"--.--  TiCifi-Kr:  but 
:;i:  :"::s^-  s.-.-^j«  ::"":■,;  i:,';-  riii-  fr.-n  iz-i  tIje:.  con- 
rj-"r  .■■- i  ^-irri:".  y'.T-:-7.  .■:"  i  r;-;-;ci';";  ~ MHir.  w^.-h  was 
■■•-•i;:i.r^  ;r.  :i.:  *.y<vL~i— #  rc.v-rvi  f:-.-cL  :i-f  ii.--cs.  aod 

v-aZ'^irj-a.-tt.  *-£  w4»:i  x'pecftix*  a  rifcrril  rra.^=«ie^  obterr- 

^  -"W  tii«m  -c  >  .\ ^,  ■"!.  -;»  Ajabtlei 

~-jX'  bazdoen 
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S.  T)io  nnturo  of  this  substaiioo  i»  vary  (Uftbront  from 
what  migbt  liavo  I)i;«u  expected  in  tlio  product  of  a  vefjeta- 
tlc.  Its  indfstrucUbilily  by  firo;  its  total  rtfsistftucc  to 
adds ;  its  tinilinf;  by  fusion  vritfa  alkuHea  in  ccrtuin  propor> 
tions  into  a  white  opu<]uc  mnss,  in  others  into  a  transparent 
permanent  glasx ;  and  its  Iwiog  again  separoUo  from  these 
compoand&,  entirely  unchanged  by  acids,  Ac,  HGum  toaffonl 
the  strongest  reasons  to  consider  it  aa  perfectly  identical 
with  common  silicmus  earth. 

Yet  from  pore  rjuartz  it  may  he  thought  to  difibr  in  some 
material  particulars ;  such  as  in  its  fusing  with  calcareous 
Oftrth,  in  aoiue  of  its  effects  with  liquid  alkalies,  in  its  taste, 
and  its  specific  gravity. 

But  its  taste  may  arise  merely  from  its  divided  state,  for 
ialk  and  powdery  loagaeeia  both  have  tastes,  and  tastes 
rbich  arc  very  similar  to  that  of  pure  Tabasheer;  hut  when 
tbCM  earths  are  taken  in  the  denser  state  of  crystals,  they 
arc  found  to  be  quite  insipid ;  so  Tabasheer,  when  made 
more  solid  by  expoiiure  to  a  pretty  strong  heat,  is  no  longer 
perceived,  when  chewed,  to  act  upon  the  palate,  §  IV.  (A). 

And,  on  accurate  compariHon,  its  effects  with  liquid  alka- 
lies have  not  appeared  peculiar;  for  though  it  was  found  on 
trial,  that  the  powder  of  common  flints,  when  boiled  in  some 
of  tbo  same  liquid  cauHtic  alkali  employed  at  §  IX.  (A)  was 
a<»rcety  at  all  acted  upon;  and  that  the  very  little  which 
was  dissolved,  was  soon  precipitated  again,  in  the  form  of 
itdnaXe  jioeaiii,  on  exposing  the  solution  to  the  air,  and  was 
ifnmediately  tlirown  down  on  the  admixture  of  an  acid ;  yet 
tfac  precipitate  obtained  from  Uquor  siliettm  by  marine  acid 
was  discovered,  even  when  dry  to  dissolve  readily  in  this 
alkali,  but  while  still  moist  to  do  so  very  copiously,  even 
without  the  aenntance  of  heat;  and  some  of  this  solution, 
tho*  saturated  with  ailiceotis  matter  by  ebullition,  heing  cx- 
IKMftd  to  the  air  in  a  nlialtow  glass,  became  a  jelly  by  the 
iiexl  day,  and  the  day  alter  dried,  and  cracked,  &c.,  exactly 
like  the  mixture*  $*IX.  (D  and  E).  And  another  portion  of 
tliia  solution  mixed  witli  marine  acid  afforded  no  preoipi- 
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tate,  and  remnined  perfectly  noafibcted  for  two  days ;  bat  on 
the  third  it  was  converted  into  a  firm  jelly  like  that  §  I^ 
(F). 

As  gypeam  is  found  to  melt  per  se  at  the  blow-pipe,  thongh 
refractory  to  the  strongest  heat  that  can  he  made  in  a  fiir^ 
nace,  it  was  thought  that  possibly  siliceous  and  calcareoa» 
earths  might  flux  together  by  this  means,  though  they  reaiat 
the  utmost  power  of  common  fires ;  but  experiment  showed 
that  ia  this  respect  quartz  did  not  agree  with  Tabasheer. 
But  this  difference  seems  much  too  likely  to  depend  on  the 
admixture  of  a  little  foreign  matter  in  the  latter  body,  tt> 
admit  of  its  being  made  the  grounds  for  considering  it  as  a 
new  substance,  in  opposition  to  so  many  more  material 
points  in  which  it  agrees  with  silex. 

Xor  can  much  weight  be  laid  on  the  inferior  specific  grftv- 
ity  of  a  body  so  very  porous.  The  intusibility  of  the  mix* 
tnre  §  XUI.  iG)  depended  also,  probably,  either  on  an 
inaccuracy  in  the  proportions  of  the  earths  to  each  other,  or 
on  a  deficiency  of  heat. 

3.  Of  the  three  bamboos  which  were  not  split  before  the 
Soyal  Society.  I  have  opened  two.  The  Tabasheer  found 
in  them  agreed  entirely  in  its  properties  with  that  of  2fo.  L 
and  XL 

It  was  observed  that  oil  the  Tabasheer  in  the  same  joint 
was  exactly  of  the  same  appearance.  In  one  joint  it  was  all 
umtUr  to  the  yellowish  sort  Xo,  L  In  another  joint  of  the 
same  bamK-v.  it  resembled  the  varien-  .-■''  of  Xo.  IL  Prob> 
ably,  thcreiore.  the  parcels  from  Pr.  RrssKLL.  containing 
each  several  varieties  qi  this  sabsiacce.  an>s«  from  the  pro- 
duce of  many  joints  having  been  mix^d  together. 

4.  The  ashe^  obtained  by  burcir.^  the  bamboo,  boiled  in 
marine  ac;<i.  lett  a  very  lai^  quantin-  oi  a  whitish  iuola- 
ble  powder,  which,  tiised  at  the  bIow-p;pe  with  soda,  effer- 
reeoed  and  fortaed  a  trsn^«rent  ${as«.  Only  the  middle 
I«rt  of  die  joiata  wb«  bamed.  the  knocs  were  saved  at, 
lot  bong  ponM«»  Thbaahnnr  might  b«  uecfaaiucallT  lod^ 
ia  tt^    IIiiaMai  Ab  |NBk  VMBtt^  of  Ait  reoMn^ 
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KubeUkDce  shears  it  to  be  an  essential,  coofttitaeot  part  of 
the  wood. 

Th«  asbes  of  common  charcoal,  digested  in  marine  acid, 
left  in  the  same  manner  an  in^luhle  residuum  which  fused 
with  soda  with  effervescence,  a:id  formed  glass;  but  the 
proportion  of  this  matter  to  the  ashes  was  greatly  less  than 
in  the  foregoing  case. 

5.  Since  the  above  ex[)erimenta  were  made,  n  Angular 
circumstance  has  presented  itself.  A  green  bamboo,  cut  ia 
the  hot-house  of  Dr.  Pitcairn,  at  Islington,  was  judged  to 
contain  Tabasheer  in  one  of  its  joints,  from  a  rattling  uoiso 
discoTcrable  on  shaking  it;  but  being  split  by  Hit  Joseph 
Basks,  it  was  found  to  contain,  not  ordinary  Tabasheer,  but 
a  solid  pebble,  about  the  size  of  half  a  pea. 

Externally  this  pebble  was  of  on  irregular  rounded  form, 
of  3  dark>brown  or  black  colour.    Internally  it  was  reddish 
brown,  of  a  close  dull  texture,  much  like  some  martial  sili- 
Eceoos  stones.    In  one  corner  there  were  shining  particles, 
vhich  appeared  to  be  cry&tule,  but  too  minute  to  be  distin- 
guished even  «-ith  the  microscope. 

This  substance  wua  so  hard  as  to  cut  glass' 

A  fragment  of  it  exposed  to  the  blow-pipe  on  the  char- 
cou)  did  not  grow  whit«,  contnKt  in  size,  melt,  or  undei^ 
any  change.  Put  into  borax  it  did  not  dissolve,  but  lost  its 
colour,  and  tinged  the  flux  green.  With  soda  it  cffcrvcaced, 
and  formed  a  round  bead  of  opaque  black  glas». 

These  two  beatls,  digested  in  some  perfectly  pure  and 
white  marine  acid,  only  partially  dissolved,  and  tinged  tltis 
menstruum  of  a  greenish  yellow  colour;  and  from  thia  so* 
lution  Prusaite  of  tartar,  so  pure  aa  not,  under  many  boura, 
to  produce  a  blue  colour  with  the  above  pure  marine  acid, 
instantly  threw  down  a  very  copious  Prussian  blue. 

P.  S. — In  ascertaining  tbe  specific  gra\-irr  of  the  Hrdra- 

bad  Tabasheer,  §  I.  (U},  great  care  was  taken  in  bot£  the 

"  experiments  that  every  bit  was  thoroughly  ponotnited  with 

the  water,  and  transparent  to  its  very  centra,  before  its 

weight  in  the  water  v/tm  determined. 
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A  CHEMICAL  ANALYSIS  OF  SOME  CALAMINES. 


From  tbe  Fhilogopliical  Tramactioni  of  tlie  Rojal  Sooielj  of  Iiondon, 
Vol.  ZCIII,  page  12.— Read  November,  18,  1802. 


NotwitbstandiDg  tbe  experiments  of  BEsouAif  and  others, 
OD  those  ores  of  zinc  which  are  called  calamtDe,  mach  nacer^ 
tainty  still  subsisted  on  the  subject  of  them.  Their  coaati- 
tution  was  tar  from  decided,  nor  was  it  even  determined 
whether  all  calamines  were  of  the  eurae  species,  or  whether 
there  were  several  kinds  of  them. 

The  Abbe  Iliiii',  so  justly  celebrated  for  hia  great  knowl- 
edge in  crystallography  and  mineralogy,  haa  adhered,  in 
his  late  work,*  to  the  opinions  he  had  before  advaDced,t 
that  calamines  were  all  of  one  species,  and  contained  no 
carbonic  acid,  heiug  a  simple  calx  of  zinc,  attribnting  the 
eftervescence  which  he  found  some  of  them  to  produce  with 
acids,  to  an  accidental  admixture  of  carbonate  of  lime. 

The  following  experiments  were  made  to  obtain  a  more 
certain  knowledge  of  these  ores ;  and  their  results  will 
show  the  necessity  there  was  for  their  fiirthcr  investigation, 
and  how  wide  from  the  truth  have  been  the  opinions 
adopted  concerning  them. 

Calamine  from  Bleijhcrg. 

a.  The  specimen  which  furnished  the  subject  of  thia 
article,  was  said  by  the  German  of  whom  it  was  purchased, 
to  have  come  from  the  mines  of  Bleyberg  in  Carinthia. 

It  was  in  the  form  of  a  sheet  stalactite,  spread  over  small 
fragments  of  limestone.  It  wa^  not  however  at  all  cr^B- 
tatline,  but  of  the  dull  earthy  appearance  of  chalk,  thongh, 
on  comparison,  of  a  finer  grain  and  closer  texture. 

It  was  quite  white,  perfectly  opaque,  and  adhered  to  tlie 

'-    "'^   rr  r    ■ij'i."— '"  \Jimrwa*taMbm. 
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toDgou  ;  6S.0  grs.  of  it,  in  snmll  bits,  immerBed  in  distilled 
voter,  absorbed  19.8  gra.  of  it,  =:  0.29. 

It  lulmittcd  of  being  scraped  by  tlie  nail  though  with 
Bomu  difficulty :  ncraped  with  a  knifo,  it  afforded  no  light. 

68.1  grtt.  of  it,  broken  into  small  pieces,  expelled  19.0  gra. 
of  distilled  wntcr  from  a  ntop[i]e  bottle.  Hence  ita  den»ily 
=:  3.584.  In  uuolber  trial,  18.96  grs.  at  a  beat  of  05° 
FAHkEN'OEiT,  displaced  5.27  gra.  of  diatilled  water;  bcnce 
the  dcUHty  =^  3.698.  Tbo  bita,  in  both  caaea,  were  entirely 
penetrated  with  water. 

b.  Subjected  to  the  action  of  the  blowpipe  on  tlie  coal,  it 
became  yellow  the  moment  il  was  healed,  but  rcuorered  its 
pristine  whileneaa  on  being  let  cool.  This  quality,  of  tem- 
porarily changing  their  colour  by  heal,  is  common  to  most, 
if  not  all,  metallic  oxides;  the  white  growing  yellow,  tlie 
yollow  red,  the  red  black. 

Urged  with  the  blue  flame,  it  became  extremely  friable ; 
spread  yellow  flowers  on  the  coid;  and,  on  continuing  the 
fire  no  very  long  lime,  entirely  exhaled.  If  the  flame  was 
dirctiied  against  the  flowers,  which  had  aellled  on  tlio  coal, 
they  shone  with  a  vivid  light.  A  bit  fixed  to  the  end  of  a 
slip  of  glass,  wasted  nearly  as  quickly  as  on  the  coal. 

It  dissolved  in  borax  and  microeoamic  salt,  with  a  slight 
aflurvceoonce,  and  yielded  clear  colourless  glosses;  but 
vbich  became  <ipniiue  on  cooling,  if  over  saturated.  Car- 
boaato  of  soda  had  not  any  action  on  it. 

e.  C8.0  gra.  of  tJiis  calamine  dissolved  in  dilute  vitriolic 

•  add  with  a  brisk  cfl*erve8c«nce,  and  emitted  Q.'Z  grs.  of  car^ 

tbootc  acid.     The  solution  was  white  and  turbid,  and  on 

standing  deposited  a  white  powder,  which,  collected  on  a 

I'Small  filter  of  gauze  paper,  and  well  cdulcorntcd  and  let 

■dry,  weighed  only  0.86  gr.     Thi.i  sediment,  tried  at  the 

blnwpipe,  melte<l  firat  into  an  opaque  white  matter,  and  then 

partially  reduced  into  lead.     It  was  therefore,  probably,  a 

mixture  of  vitriol  of  lead  and  vitriol  of  lime. 

The  filtered  solution,  gently  exhaled  to  dryness,  and  kept 
over  a  epirit-lamp  till  the  water  of  crystallization  of  the 


so 
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salt  and  nil  superfluous  vitriolio  aoid  were  driven  off,  af- 
forded 96.7  grs.  of  perfectly  dry,  or  arid,"  white  salt  On 
re-solution  iti  water,  and  crystallization,  this  ealiae  matter 
proved  to  be  wholly  vitriol  of  zinc,  excepting  an  inappro- 
tiftWe  quantity  of  vitriol  of  lime  in  capillary  crystalfi,  due, 
without  doubt,  to  a  slight  and  accidental  ailmixture  of  Bome 
portion  of  the  calcareous  fragments  on  which  this  calumine 
bad  been  deposited.  Pure  nmrtial  prussiate  of  tartar, 
threw  down  a  white  precipitate  from  the  eolution  of  this 
salt 

In  another  experiment,  SO.O  gra,  of  this  calamine  a&rded 
28.7  grs.  of  arid  \ntriol  of  zinc. 

d.  10  grs.  of  this  calamine  were  diesolvod  in  pure  marine 
add,  with  heat.  Ou  tooling,  Email  capillary  cry«lal«  of 
muriate  of  lead  formed  in  the  solution.  This  solution  wag 
precipitated  by  carbonate  of  soda,  and  the  filtered  liquor  lot 
exhale  slowly  in  the  nirj  but  itfurnialicd  only  crystals  of 
muriat*  of  soda. 

e.  10  grs.  dissolved  in  acetous  acid  without  Icaviugany 
residuum.  By  gentle  evaporation,  20.S  grs.  ^  S.03,  of  acc- 
titc  of  zinc,  in  the  usual  hexagonal  plates,  were  obtained. 
These  crystals  were  pcrinaneut  in  tlic  air,  and  no  other 
kind  of  salt  could  be  perceived  amongst  them. 

Neither  solution  of  vilriolated  tartar,  nor  vitriolic  acid, 
occasioned  the  slightest  turbidncas  in  the  solution  of  these 
crystals,  cither  immediately  or  on  standing;  a  proof  that 
the  quantity  of  lime  and  lead  in  this  solution,  if  any,  was 
excesuvcly  minute. 

f.  A  bit  of  this  calamine,  weighing  20.C  grs.  being  made 
red  hot  in  a  covered  tobacco-pipe,  became  very  brittle,  di- 
viding on  the  slightest  touch  into  prisms,  like  those  of 
starch,  and  lost  5.9  grs.  of  its  weight  =  0.286.  After  this, 
it  dissolved  slowly  and  difficultly  in  vitriolic  acid,  without 
any  effervescence. 


*  Ihy,  M  Q^iponA  to  tM  or  d*inp,  which  ue  onlj  dpgrcei  of  encb  otbor, 
merely  inpUM  fTM  from  ro»chanlcit1lt'  lulinlsad  v»ter.  Arid,  otaj  b«  »]»- 
prcipTi«t«d  to  ospreu  tbe  lUte  or  bciu);  devoid  of  oombined  iral«r. 
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According  to  theeo  experiments,  this  cAlamlno  consists  of 

Calx  of  zinc  .  -  .  0.714 

Carbonic  acid        ...  0.135 

Water  ....  0.161 


l.OOO. 

The  carbonates  of  lime  and  lead  in  it  aro  mcro  accidental 
ndmixtnres,  and  in  too  small  quantity  to  deserve  notice. 

Odamme  from  Somersetifiire. 

a.  This  calamine  came  from  Meudip  Hills  in  Somerset- 
shire. 

It  bad  a  mammillatcd  form ;  was  of  a  dense  crystulline 
texture ;  semitranaparent  at  its  edge3,  and  in  its  small  frag- 
ments; and  upon  the  whole  very  similar,  in  its  general 
appearance,  to  calcedony. 

It  was  tinged,  extcriorlj,  bron'n;  but  its  interior  oolotir 
was  a  greenish  yellow. 

It  had  considerable  hardness;  it  admitted  however  of 
iKiog  scraped  by  .i  knifo  to  a  white  powder. 

56.8  grs.  of  it  displaced  13.1  grs.  of  water,  at  n  tempera- 
ture of  65"  Faheekheit.     Hence  its  density  =  4.336. 

b.  Exposed  to  the  blowpipe,  it  became  opaque,  more 
yellow,  and  friable;  spread  flowers  on  the  coal,  and  con- 
sequently volatilized,  but  not  witli  the  rapidity  of  the 
foregoing  kind  from  Bleyberg. 

It  dissolved  in  borax  and  microcoemic  salt,  with  efferves- 
cence, yielding  colourless  glosses.  Carbonate  of  soda  had 
DO  action  on  it. 

c.  It  dissolved  in  vitriolic  acid  witli  a  brisk  effervescence; 
and  67.9  grs.  of  it  emitted  24.5  grs.  =  0.3C0,  of  carbonic 
Acid.  This  solution  was  colourless;  and  no  residuum  was 
left.  By  evaporation,  it  aflbrded  only  vitriol  of  zinc,  in 
pure  limpid  crystals. 

d.  23.0  gre.  in  small  bits,  made  red  hot  in  a  covered 
tobacco-pipe,  lost  8.1  gra.  ^^  0.852.    It  then  dissolved  slowly 


\ 
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and  difficultlv  lu  ritriolic  acid,  without  any  emissioD  of  car- 
bouic  acid ;  and,  on  gently  exhaling  the  BolatioD,  and  heat- 
ing the  salt  obtained,  till  the  espalsion  of  all  superabundant 
vitriolic  acid  and  all  vater,  '29.8  grs.  of  arid  vitriol  of  zino 
■were  obtained.  ThU  dry  salt  waa  wholly  soluble  again  in 
water ;  and  solution  of  pure  martial  prussiate  of  soda  oo- 
eaeioncd  a  white  precipitate  in  it. 
This  calamine  hence  consists  of 

Carbonio  acid        -  -  -  0.S52 

Calx  of  zino  -  -  -  0.648 


1.000. 

Ci'a.'Ti.'.ii  /rcn  Dr-t;,sf^t, 

a.  This  calaziine  consistevl  oi  a  ncisber  of  small  crystals, 
aK'u:  the  s;:e  of  tobavVi>«edi.  cf  a  pale  yellow  colour, 
which  appearw!.  fron  t':ie  shape  oi  the  mass  of  them,  to 
have  iver.  iiTositod  on  tho  suriioe  of  crys3ils  of  carbonate 
o:'  ::=ie.  o:  the  i .  rr.i  o:  F:c.  iTJ:.  Plate  PT.  of  the  Cn'staUo- 

The  sr.;i',".=t-s5  o:  ihiso  ca!j=ii-c  crysTi^s.  and  a  want  of 
shirr-tss,  nz.".;^.v.  ::  :u:r',is*ir"e  r^-"  ieieriii'se  their  form 
w:;h  CX-— :i:u:v;  :>,;v  wire  i:vi,".i-:>,  hrwevir,  rhomboids, 
whcwic  ii,xs  were  very  =ciT-y. ;:  =.-:  ;_;:;.  rwtisrrihir.  and 
wh:,>,  vTsTt-  ;'^>\-r.:yU:t'  i'.-.:j:  :i;;7  kx  ;:rcr=eoiate  edges, 

£il  rr*.  .-:  :'■■.;*;  .rystis.  ii  i  1;^:  .-:  ;T-  Fissftheit, 
cUr-i.\c  J-1  crsy  -■:'  «*:;:.  Wr^..^  ^t*  :l-;ir  deasinr  ^ 

He*;  c;i  -.;.-■:  «>■;:-■  iry  (Iiv:T-;;iy  :=  ti-;-s<  ;rysals. 

K  iv:,-:v  :'■■;  >".-wy:7>e,  :i,iy  i:?;-*  =,t5  yigZlow  and 

*h.-".T  ;-  S.T4X  i=c  c::,'n.voKu.:-,-  s*!^,  *t;h  iSrreswace. 

.*-  £1C  yrsi.  o:irj^  ibftr  *.V£;k-a  :s  virriSix-  Mid.  effer- 
TWioid.  aad  ^w  T.$  j$».  <f  dMWav  *»i  =  CJ&L  This 
•.va6«  WM  oalMtkH^aBilAMiAi^akS  $n.  cc  aiid  vitiial 

idear 
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d.  9.2  gre.  of  these  crystals,  iguitod  in  a  covered  tobacco- 
pipe,  lost  3.2  grs.  =  0.3478 ;  hence,  these  crystals  consist  of 

Carbonic  acid        -  -  -  0.348 

Calx  of  zinc  -  -  -  0.652 


1.000. 


EUclrical  Calamine. 


The  Abbe  IIauS  has  considered  this  kind  as  differing 
frona  the  other  calamines  only  in  the  circumstance  of  being 
in  distinct  crystals;  but  it  has  already  appeared,  in  the 
instance  of  the  Derbyshire  calamine,  that  nil  crystals  of 
calamine  are  not  electric  by  heat,  and  hence,  that  it  is  not 
merely  to  being  in  this  state  that  this  species  owes  the  above 
quality.  And  the  following  experiments,  on  some  eryetals 
of  electric  calamine  from  Re^bania  in  Hungary,  can  leave 
no  doubt  of  its  being  a  combination  of  calx  of  zinc  with 
qaartz ;  since  ihe  quantity  of  quartz  obtained,  and  the  per- 
fect regularity  and  transparency  of  these  crystals,  make  it 
impossible  to  suppose  it  a  foreign  admixture  in  them. 

a.  23.45  grs.  of  these  Regbania  crystals,  displaced  6.8  gra. 
of  distilled  water,  from  a  stopple-bottle,  at  the  temperature 
of  64°  Fahrenheit  ;  their  specific  gravity  is  therefore  = 
3.434. 

The  form  of  these  crystals  is  represented  in  the  annexed 
Ugare. 


ac=  90°. 
a  em  150°. 
6  c  =  115°. 
c(/=130°. 


M  wKTuroa  or  Jamb  sjnjBSOS. 

'V)t':y  w'tr's  n'A  nf:nU:i,':r]  }>T  a  pin ;  a  knife  marked  them. 

[.!(.':,  'l«!':r'-i/f'a»':')  ftft'I  \i':':nuih  opa^jue,  and  etone  with  ft 

(^M;':li  lip:ht,  Kut  tf.-.tli-A  t'/lally  ilifunitjl':. 

lJ'(f;i)(  afi'l  ii,t':t'ii:'i'.nA':  fiult  disHolvfcd  tht^e  crystals,  with- 
'iiil  any  i:t}'':r'/-.:':<:u':i:,  ],r'i'\ni:\uz  t:\*iiir  colonrie=3  glasses. 
I'sit\i''iim<:  of  f.'i'in  h;i'l  Ijltl':  if  uny  actum  on  them. 

c.  A''':'ir'li(it^  I'l  Mr.  I'i;i.i.KTri;it'H  txperiments'  on  the 
I'liliiiiiiri': 'if  l-'ri h'di rj.;  in  Uriff^aw,  wliich  is  undoubtedly  of 
lliin  n|i':''ii-H,  ifH ''iritji'inili'iij  i",, 

'.iuiirl/,  -  -  0.50 

<;uix 'if /.in':  -  -  -  0.38 

Wiii'p  -  -  -  0.12 

1.00. 

'I'liii  i'X|i'-r'ini(-iilii  III)  l)ji!  ki!^liikiiiu  cryBtals  have  had 
ililli'ii-ril.  I'i'iinllii ;  Iml,  tlinii^^li  iniiilu  iiii  muolt  smaller  qaan- 
lilii'M,  t]ii'_v  will  |i<'i'liJi[)H  not  1)11  fixiiid,  rin  rciiutition,  less  !□ 
nitirMi'iiiilv  willi  tiiiliiri'. 

V.\\Ali  f'.r'i,  lii'iili'il  ml  hilt  in  ii  covitruil  crucible,  decrepi- 
liilcil  Ik  hull',  luiil  lii'i-iMiii'  ii|mijiii',  mill  loKt  1.0!>  gr.  but  did 
iii't  full  l>i  |i<i\vili'r  lit'  frrnw  IViiilih'.  It  woa  found  tlmt  this 
niiill><r  Willi  iioi  ill  llii'  li'util  ib'pi'ivoit  iif  itti  clutitrical  quality 
by  bi'Mij:  ii;niti'il  ;  iiml  ln-ni-c,  ivliili'  lint,  tlio  fragments  of 

(hi'1.1'  ili'i'li']iillllril  i'IVsIjiIh  illlllj;  ti'lJollHT,  IHUI    to  the  CFUci- 

l.b-. 

./,  '.''.'.".!  I'.m.  I'l'  ilii'M'  .li'i-riiiit:ili'il  i-rvslat.-*,  =  i3.24gr8.  of 
llii<  I'lij'.inul  i'n!ii;ilM.  ill  n  Ni:iii'  of  'uu\yi\\>Mc  powilor,  being 
«lifc;:i''it»'d  .»\orii  sjiiril  lamp  wiih  .lihit>.'ilvitnolii';u'id,  showed 
«.»  .•iU'vm''mV'.i>>';  ;iiiil  ntUT  .louii'  timv,  tlio  iiiixturi.'  bocamo 
u_li-tl*.  l\li:>!i-il  i.«  iliTUi'sM.  iiiiil  ii:niioil  (ilii^bily,  to  expel 
till'  Nii|<>'illu>'U^  \i!ri>>!i«'  :uiil,  iho  mass  HviLrluvl  o7.i>  grg. 

I'u  »'\(ri(«,-;ii'«  t'l"  tiv  s;iiino  part  bv  disii'Iod  waier.  a  fine 
l'.««.K'r  »vsnrt;iii\i,  wbi,-!i.  artor  isrnition,  wei^he-I  5.S  gps. 
!H!,1  Wi>s  vjHarl'. 

•  .-.■»  ■,.: .-,-  .'-.J,  ,-i.-.  r.r.-..-  XX  ■.■  4:4 
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The  saline  tolotiou  afforded  on  cr^-stullization,  oal}^  vitriol 
of  zinc. 

Tbeee  cr>-«tiiU  thortiroro  consist  of 

Qoartz  -  -  -  -         0.250 

Calx  of  zinc  -  -  -         0.683 

Water  ....         0.044 


Lo«4 


0.977 
0.023 


1.000. 


Tbe  water  is  most  probably  not  an  csaontial  clement  of 
this  calamine,  or  in  it  in  the  stato  of,  what  is  impropcrlj 
called,  water  of  crystallization,  but  rather  exists  in  the  crys- 
tals in  fluid  drops  int«rposed  between  their  plates,  as  it  ofteo 
is  in  cr^-stals  of  nitre,  of  quartz,  &c.  Its  small  quantity, 
and  the  cr^-stals  not  falling  to  powder  on  its  expulsion,  bat 
rotaitiiog  almost  perfectly  their  original  solidity,  and  spath- 
ose  appearance  in  the  places  of  fractare,  and,  above  all, 
preserving  their  electrical  quality  wholly  unimpaired,  which 
would  hardly  be  tbe  case  after  tbe  loss  of  a  real  element  of 
their  confitiiution,  seem  to  warrant  this  opinion. 

If  the  water  is  only  accidental  in  this  calamine,  its  com- 
positiOQ,  from  the  above  experimcnb),  will  bo 

Quartz  ....         0.261 

Calx  of  zinc  -  -  •         0.739 


1.000. 

I  have  found  this  species  of  calamine  amongst  tbe  pro- 
dactions  of  Derbyshire,  in  small  brown  crystals,  deposited, 
together  with  the  foregoing  small  crystals  of  carbonate  of 
zinc,  on  crystals  of  carbonate  of  lime.  Their  form  seems, 
OS  far  aa  their  rainutcnes.')  and  compression  togctlicr  would 
allow  of  Judging,  nearly  or  quite  the  same  as  that  of  those 
irom  Begbania ;  and  the  leatit  atom  of  them  immediately 
evinces  its  nature,  on  being  heated,  by  the  strong  electricity 
it  acquires.     On  their  solution  in  acids,  they  leave  quartz. 
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OBSERVATIONS. 

ChemUtrj  is  ;et  »o  new  a  ecieiice,  wliitt  wo  know  of  it 
bears  so  amoll  a  proportion  to  what  wc  arc  iguoraut  of,  our 
knowledge  in  every  department  of  it  is  so  iucooiplvlc,  so 
broken,  ooasisting  so  entirely  of  isolated  poiDta  iIiidIv  scat- 
tered like  lurid  specks  on  a  vast  iield  of  darknesa,  that  no 
researches  can  be  undertaken  without  prod  ucin^  some  facts, 
lea^ng  to  some  consequences,  which  extend  beyond  the 
boundaries  of  their  immediate  object. 

1.  The  foregoing  experiments  throw  light  on  the  propor- 
tions in  which  its  elements  exist  in  vitriol  of  zinc.  23.0 
grs.  of  the  Mcodip  Hill  calamine,  produced  29.8  grs.  of  arid 
vitriol  of  zinc.  These  23.0  gm.  of  calamine  contained  14.9 
grs,  of  calx  of  zinc;  hence,  this  metallic  salt,  in  an  arid 
state,  consists  of  exactly  equal  parts  of  cnlx  of  zinc  and  vitri- 
olic acid. 

This  inference  is  corroborated  by  the  results  of  the  other 
experiments:  68.0  grs.  of  tlic  Bleybcrg  ealamiuo,  contain- 
ing JS.S  gre.  of  cal.t  of  zinc,  yielded  96.7  grs.  of  arid  vitriol 
of  zinc ;  and,  in  another  trial,  20.0  gr^  of  this  ore,  contain- 
ing 14.S  grs.  of  calx  of  zinc,  produced  28.7  gra.  of  arid 
vitriol  of  zinc.  The  mean  of  these  two  cases,  is  02.7  grs. 
of  arid  vitriol  of  zinc,  from  31.4  grs.  of  calx  of  ziuc. 

In  the  experiment  with  the  crystals  of  carbonate  of  zinc 
from  Derbyshire,  14.35  grs.  of  calx  of  zinc  furnished  indeed 
only  26.8  grs.  of  arid  vitriol  of  zinu;  a  deficiency  of  about 
y^,  occasioned  probably  by  some  small  inaccuracy  of  ma- 
oipulation. 

2.  When  the  simplici^  found  in  all  thooe  parts  of  nature 
which  are  sufficiently  known  to  discover  it  is  considered,  it 
appears  improbable  that  the  proximate  constituent  parts  of 
bodies  should  be  united  in  them,  in  the  very  remote  rela- 
tions to  each  other  in  which  analyses  generally  indicate 
them;  and,  an  attention  to  the  subject  has  led  mo  to  the 
opinion  that  such  is  in  fact  not  the  case,  but  that,  on  the 
contrary,  they  are  universally,  as  appears  hero  with  respect 
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to  arid  vitriol  of  zinc,  fractions  of  the  compound  of  very 

.low  denominators.     Possibly  in  few  cmph  oxccodiug  five. 

The  success  which  haa  appeared  to  attend  some  attempts 
to  apply  this  titeory,  and  amongst  others,  to  thu  compoei- 

I  tions  of  some  of  the  euhetnncea  above  analysed,  and  esp©. 
eially  to  the  calamine  from  Bleybcr^,  induces  me  to  venture 
to  dwell  here  a  little  on  this  sahject,  and  state  tbo  composi- 

ition  of  this  calamine  which  results  from  tbo  system,  as, 
besides  contributing  perhaps  to  throw  some  light  on  tho 
true  nature  of  this  ore,  it  may  b«  tbo  means  likewise  of 
presenting  the  tlieory  under  circumstances  of  agreement 
with  experiment,  which  from  the  surprising  degree  of  near- 

k^nees,  and  the  trying  complexity  of  the  case,  may  seem  to 
entitle  it  to  some  attention. 

From  this  calamine,  containing,  according  to  the  results 
of  the  experiments  on  the  Mendip  Ilill  kind,  too  ismall  a. 
quantity  of  earbonic  acid  to  saturate  the  whole  of  tbe  culx 
of  zinc  in  it,  and  from  Its  containing  much  too  large  u  [>or- 
tion  of  water  to  he  in  it  in  the  state  of  mere  moisture  or 
dampness,  it  seems  to  consist  of  two  matters ;  carbonate  of 
zinc,  and  a  peculiar  compound  of  zinc  and  water,  which 
may  be  named  hydrate  ofzine. 

By  the  results  of  the  analj-sis  of  the  Mendip  Uill  cala- 
mine, corrected  by  the  theory,  carbonate  of  zinc  appears  to 
oooastof 

Carbonic  acid  '  *  ~  i 

Calx  of  zinc  .  .  .  | 

Deducting  from  t)ie  calx  of  zinc  in  the  BIcjberg  cala- 
mine, that  portion  which  corresponds,  on  these  principles, 
to  its  yield  of  carbonic  acid,  the  remaining  quantity  of  calx 
of  zioc  and  wuti:r  are  iu  such  proportions  as  to  lead,  from 
tbo  tlicory,  to  coiuidor  hydrate  of  zinc  as  composed  of 
Cidx  of  zinc  -  -  -  i 

Water,  or  rather  ice  -  -  i 

Lnd,  from  these  results,  corrected  by  tbo  theory,  I  consider 
""Bleyberg  calamine  as  consisting  of 

Carbonate  of  zino        -  *  '  t 

Ilydrate  of  zinc  *  *  *  ) 
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The  test  of  this  hypothesis,  ie  id  the  qaantities  of  tiie 
inoto  elements  which  analysis  would  obtain  from  acslanuni 
thus  composed. 

Tho  following  table  will  afaow  how  very  inugnificantly  tin 
calamine  compounded  by  tho  theory,  would  difier  in  thi 
respect  from  the  calamine  of  nature. 

1000  parts  of  the  compound  salt  of  carbonate  and  bydrai 
of  zinc  consist  of 


Carbonate  of  ainc  400  = 


HrdnU  of  tine  =  600 


Carbonic 


400 


acid     ='™=    - 


Ca]«  of       joovo 


Call  of 
line 


600XS 


Im  ■    .  = 


4 

GOO 


=  4S0 


-    —  1 


=  -  — ni 


lU 
1000. 


Groitt  as  is  tho  a^H^mont  between  the  quantities  of  the 
las:  eolumn  and  those  v^braioed  -by  the  analysis  of  the 
B'.oyber^  oalaisino.  ir  would  be  yei  more  perfect,  probably, 
hsvi  ihore  bcva.  in  ihU  iristanc*.  co  s^^urces  of  Cillacy  bat 
tl;vV?o  a;:a>.-V.ed  to  i.'hen;ioal  oporativ^a?,  such  33  errors  of 
vfo^trV-'.r.iT.  was:e.  Ao,.  bui  ir.^  diffcroaciS  which  exist  are 
ow;r.^,  ir.  *o™.o  ;v.c;i#"-rv  a:  ".ca*:.  :o  :io  adsiixmre  of  eai- 
K".-.3;o  I'f  '■.:".".o  a::.:  oarK-r,a:o  of  lead,  in  the  calamine 
a::;'.'ystv,  a::.l  s's,.^  :o  some  p.'r:;.T.  o:  w:a:er,  which  is  un- 
o.'-.'.brix'.'y  o.".-.:a:r.vv..  :r.  :>.e  ?ai:e  o:  si.'-'.fiare.  in  so  porous 
4:-..i  bibu",ov.*  a  Xxiy, 

Is  *■•**  is.^  ay.v:iircc. ::".  ;>.e  csT<r.~i~3  on  the  Meadip 
ll;'.'  A!ilar-v.::c.  :>.«  a.*:.'.*  ■-,l;ca:i-  i  irv-:;r  .jaaciity  of  <ai<> 
K".-.:..-  a.'u;  ihar.  dn*  c.v*.  V-y  -^j^  I:  we  cabt  this  dedao- 
t;,",;  f.T  »I'j8oIw\i  wa«T. :;  wviuvvs  :i:tf  ^^asurr  of  cubonie 
*c:-i  :=  tho  KtfvKrs  vtaUiaine.  s>  O-lSiil. 

If  w«  Mswue  ihib  ^liwnxr  «*  oaiKx^*  Mai  at  dte  datani 
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CompoQnd  salt,  of  carboonto  of  zinc  and  hydrato 

of  ziDc 990.3 

Water  in  the  state  of  moisturo              -           •  2.5 

Carboiiato  of  lime  aud  carbonote  of  lead         -  7.2 


1000.0 

It  may  bo  thought  eome  corroboratioa  of  the  nystem  here 
offered,  that,  if  we  admit  the  proportions  which  it  indicatea, 
the  remote  clcmcats  of  this  ore,  while  they  are  regular  parts 
of  their  immediate  products,  by  whose  subsequent  union 
thia  ore  ts  engendered,  are  also  regular  fractious  of  the  ore 
itself:  thus. 

The  carbouic  acid  -  -  =  A 

The  water  -  -  -  =  ft 

The  calx  of  «inc  -  -  =11 

Hereby  displaying  that  sort  of  regularity,  in  every  point 
of  view  of  the  object,  which  so  wonderfully  charscterisca 
the  works  of  nature,  when  behold  in  their  true  light. 

If  this  calamine  does  consist  of  carbonate  of  zinc  and 
hydrate  of  zinc,  in  the  regular  proportions  above  supposed, 
little  doubt  can  exist  of  its  being  a  true  chemical  combina> 
tion  of  these  two  matters,  and  not  merely  a  mechanical 
mixture  of  thorn  iu  a  pulverulent  slate  ;  and,  if  so,  wo  may 
indulge  the  hopo  of  some  day  meeting  with  this  ore  in 
regular  cryetals. 

If  the  theory  here  advanced  has  any  foundation  in  truth 
the  discovery  will  introduce  a  dcgrcn  of  rigorous  accuracy 
and  certainty  into  chemistry,  of  which  this  science  was 
thought  to  be  ever  incapable,  by  enabling  the  chemist,  like 
the  geometrician,  to  rectify  by  calculation  the  unavoidable 
errors  of  his  manual  opi-rutiuns,  and  by  authorising  him  to 
eliminate  from  the  essential  clemciils  of  a  compound,  those 
products  of  its  analysis  whose  quantity  cannot  be  reduced 
to  any  admittsible  proportion. 

A  certain  knowledge  of  tlie  exact  proportions  of  the 
constituent  principles  of  bodies,  may  likewise  open  to  our 
Tiew  harmonious  analogies  between  the  coustitutious  of 


1 


80 


WRtTtNOS   OF  JAMBS  BHITHSON. 


related  olyeota,  gcuerul  Inws,  Ac,  which  at  present  totaljy 
escapo  us.  In  eliort,  if  it  i»  founded  in  truth,  its  enabling 
the  application  of  ruuthomatics  to  chcmii«try,  cannot  but  be 
productive  of  material  rcsulis.* 

3.  By  the  application  of  the  foregoiufj  theory  to  the 
esperimciitA  on  the  electrical  calamine,  its  elements  will 
appear  to  bo, 

Quartz  ....  J 

Calx  of  zinc  -  -  "  I 

A  itinall  quantity  of  tbo  calamine  hiiving  escaped  the  action 

of  the  vitriolic  acid,  and   rcmaiuc-d   undecomposed,   will 

acconnt  for  the  slight  excess  in  the  weight  of  the  quart?.. 

4.  The  exhalation  of  these  calamines  at  the  blowpipe,  and 
the  flowers  which  they  difluse  round  them  on  the  coal,  are 
probably  not  to  b«  attributed  to  a  direct  volatilization  of 
tbem.  It  is  more  probable  that  they  are  the  conecquences  of 
the  disoxidation  of  the  zinc  calx,  by  the  coal  and  the 
inflammable  matter  of  the  dame,  its  sublimation  tii  a  metal- 
lic state,  and  instantaneous  recalcination.  And  this  altoi^ 
nate  reduction  and  combustion,  may  explain  the  peculiar 
phosphoric  appearance  exhibited  by  calces  of  zinc  at  the 
blowpipe. 

The  apparent  sublimation  of  the  common  tlowcra  of  zinc 
at  the  instant  of  their  production,  though  totally  unsublim- 
able  afterwards,  is  ccrtaiuly  likewise  but  a  deceptious 
appearance.  The  reguline  xiuc,  vaporized  hy  the  heat,  rises 
from  tho  crucible  as  a  metallic  gas,  and  is,  while  in  this 
Ktate,  converted  to  a  calx.  The  flame  which  att«iid8  tho 
process  is  a  proof  of  it;  for  flame  is  a  mass  of  vapour, 
ignited  by  the  production  of  fire  within  itself.  The  fibrous 
form  of  the  flowers  of  ziuc,  is  owing  to  a  crystallization  of 
the  cftlx  while  in  mechankat  suspension  in  tho  air,  like  that 
which  liikcs  I'late  with  camphor,  when,  after  having  been 
sometime  inflamed,  it  is  blown  out. 

A  moment's  reflection  must  evince,  how  injudicious  is  the 

*  It  Bay  bo  proper  to  tay,  that  tlio  sxpcrimeoti  have  b<.i!n  lUIcd  prt<Uttjf 
••  Itwy  lum«d  oul,  tai  have  not  boon  In  the  leatl  lUgrt*  bnnt  to  the  «intoia. 
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common  opinion,  of  cn-6talHzation  requiring  a  state  of  solu* 
tion  in  tlic  matttir;  since  it  must  be  evident,  that  while 
solution  subsists,  as  long  as  a  qunntily  of  Quid  admitting  of 
it  ia  present,  no  crystallization  can  tnko  plnce.  The  only 
i-equiaite  for  thin  operation,  1.4  a  freedom  of  motion  in  tbo 
masses  which  tend  to  unite,  which  allows  them  to  j'icld  to 
tlie  impulse  which  propels  them  together,  and  to  obey  that 
^rt  of  polari^  which  occasions  them  to  present  to  ench 
other  the  parts  adapted  to  mutual  union.  No  state  so  com- 
pletely affords  these  conditions  aa  that  of  mechanical 
suspension  in  a  fluid  whoso  density  is  30  great,  relatively  to 
their  size,  as  to  oppose  such  resistance  to  their  descent  in  it 
OS  to  occasion  thoir  mutual  attraction  to  become  a  power 
superior  to  tlicir  force  of  gravitation.  It  ia  in  these  circum- 
stances that  the  atoms  of  matters  find  themselves,  when,  on 
the  separation  from  tbom  of  the  portion  of  fluid  by  which 
they  were  dissolved,  they  are  abandoned  in  a  disengag;ed 
state  in  the  bosom  of  a  solution ;  and  hence  it  is  in  satu- 
rated solutions  sustaining  evaporation,  or  equivalent  cooling, 
and  free  from  any  perturbing  motion,  that  regular  crystalli- 
zation is  usually  oficcted. 

But  those  who  are  fiimiliarwitb  chemical  operations,  know 
tbo  aort  of  agglutination  xvhich  happens  bettveen  the  parti- 
cles of  subsided  very  tine  precipitates ;  occasioning  them, 
on  a  second  diHusiou  through  the  fluid,  to  settle  again  much 
more  quickly  than  before,  and  which  is  certainly  a  crystal- 
lization, but  under  circumstauoce  very  unfavourable  to  ita 
perfect  performance. 

S.  Ho  calamine  bos  yot  occurred  to  mo  which  was  a  real, 
uucombincd,  calx  of  zinc.  If  such,  as  a  native  product, 
should  ever  be  met  with  in  any  of  the  still  unexplored  parts 
of  the  earth,  or  exist  amongst  the  unscrutinizcd  poascssioos 
of  any  cabinet,  it  will  easily  be  known,  by  producing  a 
quantity  of  arid  vitriol  of  zinc  exactly  double  its  own 
weight ;  while  the  hydrate  of  zinc,  should  it  bo  found  single, 
or  uncomhincd  with  the  carbonate,  will  yield,  it  is  evident, 
1.5  its  weight  of  this  arid  salt. 
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ACCOUNT   OF   A  DISCOVERY  OF   NATIVE 
MINIUM. 


Frooi  Um  PUlotffpblctl  TruiaMlaiu  of  tha  Baj»l  SedM;  of  Loadoo, 
TpI-  XOVI,  Pvt  1,  ISDS,  p.  Ser.— Bead  April  Z4, 180«. 


Ur  A  LBTTUK  TO  THB  KIOHT  HO!f.  5IK  JOSEPH  BANKS, 
K.  B.  P.  R.  S. 


Mt  Dear  Sib  :  I  beg  l«iiTo  to  acquaint  yon  with  a  dia- 
ooTcry  which  I  havo  lately  made,  as  it  adds  a  new,  and 
perhaps  it  may  bo  thought  an  interesting,  specice  to  the 
oree  of  lead.     I  buvo  found  minium  native  in  the  earth. 

It  is  disseminated  in  small  quantl^,  lo  the  substance  of  ft 
compact  carbonate  of  zinc. 

Its  appvaraiico  in  gonerul  is  that  of  a  matter  in  a  pulveru- 
lent state,  but  in  places  it  shows  to  a  lens  a  flaky  and  crys- 
talline texture. 

Its  ix>lour  is  like  that  of  &ctitioua  minium,  a  vivid  rod 
with  a  cast  of  yellow. 

Gently  heatc<l  at  tho  blowpipe  it  assumes  a  darker  colour, 
but  ou  cooling  it  ruturus  to  its  original  rod.  At  a  stronger 
b«at  it  melts  to  litharge.  On  the  charcoal  it  reduces  to 
lewl. 

lo  dilute  white  aoid  of  nitre,  it  becomes  of  a  coffbo 
colour.  On  the  addition  of  a  little  sugar,  tliis  brown  calx 
disaolvM,  and  produces  a  colourless  solution. 

By  pntting  it  into  marine  acid  with  a  littto  leaf  gold,  tho 
gold  is  soon  intiroly  dissolved. 

AVhen  it  w  inclosed  in  a  small  bottle  with  marine  acid, 
and  a  little  bit  of  paper  tinged  by  turnsol  is  iixcd  to  tho 
cork,  tho  paper  in  a  short  time  entirely  loses  its  blue  colour, 
and  becomes  white.  A  strip  of  common  blue  paper,  whose 
oolouriog  mutter  is  indigo,  placed  in  the  same  situation 
undergoes  the  sumu  change. 
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The  very  Bma]l  quanti^  vMoh  I  possess  of  tbia  ore,  and 
tlic  iQunncr  in  which  it  is  scattcreil  nmoiigst  another  sub- 
8taucc,  and  blended  with  it,  have  not  allowed  of  more 
qualities  being  determined,  but  I  apprehend  these  to  be 
eufiivicnt  to  establish  'Ha  nature. 

This  nativo  minium  sccma  to  bo  produced  by  the  decay 
of  a  galeniii  which  1  suspect  to  bo  itself  a  secondary  pro- 
doction  from  the  metallization  of  white  carbonate  of  lead 
by  hepatic  gas.  This  is  particularly  evident  in  a  spcdmcu 
of  ibis  ore  which  I  mean  to  send  to  Mr.  Oke^illb,  as  soon 
aa  I  can  find  nn  opportunity.  In  one  part  of  it  there  is  a 
closter  of  large  crj-suils.  Having  broken  one  of  these,  it 
proved  to  he  converted  into  minium  to  a  considerable  thick- 
ness, while  its  centre  is  still  galena. 
I  am,  &c, 

Jaucs  SuiTBflOV. 

CuaxLL  IK  Bbuz,  Marth  id,  1800. 


Vmm  iho  FbHOMplueat  UngmiDe,  VoL  XXXVUI,  I81I,  p.  84. 


After  I  had  communicated  to  the  president  the  account 
of  the  discovery  of  native  minium,  printed  in  the  Philo- 
Bopbical  Transactions  for  1S06, 1  learned  tliat  this  ore  cnme 
from  the  lead  mines  of  Breylau  in  Westphalia. 


8A  TTBirnios  ov  jaues  biuthsoit. 


ON  QUADRUPLE  AND  BINARY  COMPOOIfDS, 

PARTICOLAELY  SULPHUEETS. 


From  tbe  Philoaophicnl  Alasnzine,  London,  Tol.  XXIX,  ISOT,  p.  27fi. 
Bead  December  24,  1807. 


A  paper,  by  Mr.  Smitliaon,  on  quadruple  and  binary  com- 
pounds,  particularly  tlic  aulphui-ets,  was  road.  The  author 
Becmcd  to  doubt  the  propriety  of  the  distinction,  or  rather 
tbe  existence,  of  quadruple  compounds,  believed  that  only 
two  substances  could  enter  as  elements  in  the  composition 
of  one  body,  and  contended  that  in  caaea  of  quadruple  com- 
pounds, a  new  and  very  difterout  Bubstanco  was  formed, 
which  had  very  Uttlo  relation  to  the  radical  or  elementary 
principles  of  which  it  was  believed  to  bo  composed.  This 
opinion  he  supported  by  reference  to  the  sulphureta  of  lead 
{galena)  and  of  antimony,  and  to  the  facta  developed  by 
crystallography.  In  the  latter  science  he  took  occasion  to 
correct  and  confirm  some  remarks  of  hia  in  the  Tranaatv 
tiona  for  1804,  on  dilferent  crystals,  which  he  acknowledged 
have  not  hitherto  been  found  in  nature. 


ON  THE  COMPOSITION  OF  THE  COMPOUND  SUI,- 
rilURET  FROM  UUEL  BOYS,  AND  AN  AC- 
COUNT OF  ITS  CRYSTALS. 


Frimi  the  PliiloMiphical   Transncliona  of  tho   Itoynl   Society  of  Iiondon, 
Vol.  XCVm,  Piirt  I,  1808,  p.  C5.— Etad  Janunry  28,  1808. 


It  IS  but  very  lately  that  I  have  acen  the  Philosophical 
Transactions  for  1804,  and  become  acquainted  with  the  two 
piipers  on  the  compound  sulphurct  of  lead,  antimony,  and 
copper  contained  in  the  first  part  of  it,  which  circumstance 
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has  prevented  my  offoriug  sooner  n  few  observations  on  Mr. 
Hatcoett's  experiments,  wliieh  I  deum  essential  towards 
tbi9  eubatatiee  being  riglitly  eonsidercd,  and  indeed  the 
prineiplea  of  which  extend  to  other  chemical  coinpoimda; 
and  also  giving  an  account  of  the  f<n'ni  of  this  compound 
sulphnrct,  as  tbat  which  bus  been  laid  before  the  Society  is 
very  materially  inaccurate  and  imperfect. 

We  have  no  real  knowledge  of  the  nature  of  a  compound 
substance  till  we  are  acquainted  with  its  proximate  ele- 
meuts,  or  those  matters  by  whose  direct  or  immediate  union 
it  is  produced ;  for  these  only  are  its  true  clcmcuta.  Thus, 
thongh  wo  know  tbat  vegetable  acids  consist  of  oxygene, 
hydrogene,  and  carbon,  we  are  not  really  aec|uainted  with 
their  composition,  because  these  are  not  their  proximate, 
that  is,  are  not  their  elements,  but  arc  the  elements  of  their 
elements,  or  the  elements  of  tlieec.  It  is  evident  what 
would  be  our  acquniutunce  with  sulphate  of  iron;  for  ex- 
ample, did  wo  only  know  that  a  crystal  of  it  cimstsced  of 
iron,  sulphur,  oxygene,  and  hydrogene  ;  or  of  carbonate  of 
lime,  if  only  that  it  was  a  compound  of  lime,  carbon  or 
diamond,  and  oxygfnc.  In  fai-t,  totally  dissinilhir  aub- 
Btances  may  have  the  same  ultimate  elements,  and  even  pro- 
bably in  precisely  the  same  proportions  ;  nitrate  of  ammo- 
nia, and  hydrate  of  ammonia,  or  crystals  of  caustic  volatile 
alkali,*  both  ultimately  consist  of  oxygene,  hydrogene,  and 
azote. 

It  is  not  probable  that  the  present  ore  is  a  direct  quad- 
ruple combination  of  the  three  metals  and  sulphur,  that 
these,  in  their  pimple  states,  arc  its  immediate  component 
parts ;  it  is  much  more  credible  that  it  is  a  combination  of 
the  three  sulphurcts  of  these  metals. 

On  this  presumption  I  have  made  experiments  to  deter- 
mine the  respective  proportions  of  those  sulphurotB  in  it. 

I  have  found  10  grains  of  galena,  or  sulphnrct  of  lead,  to 
produce   12.5  grains  of  sulphate  of  lead.     Hence  the  60.1 
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gTAiDd  of  aulplinUi  lead,  wliich  Mr.  Uatchbtt  obuiocd,  cor^ 
KfljMiid  to  48.08  grains  of  sulphtirct  of  lead. 

I  have  foiiud  10  grains  of  8ul|>burct  of  nutiinonv  to  aObrd 
11.0  graiua  of  procipitaM  from  muriatio  ncid  by  water. 
ilcDcc  S1.5  grains  of  tbis  precipitate  arc  e^ual  to  28.&1 
graiiia  of  Bulphuret  of  antimony. 

The  want  of  eulpburet  of  copper  has  prevented  my  do* 
termining  the  relation  l>etwcen  it  and  black  oxide  of  copper, 
but  thia  omiasion  4s,  it  is  evident,  immateriul,  aa  tlie  ciaau. 
tity  of  this  sulpburet  in  the  ore  rouBt  bo  the  complement  of 
the  8um  of  the  two  others. 

But  OB  the  iron  is  n  foreign  udventltioue  substance  in  thta 
ore,  it  follows  that  the  foregoing  quantities  are  the  producta 
of  only  96.65  grains  of  it.  100  parts  of  the  ore  are  there* 
fore  composed  of 


Sulphurct  of  lead 
Sulpburot  of  antimony     - 
Sulphurct  of  copper 


49.7 
29.6 
20.7 

100.0 


It  ia  impossible  not  to  be  struck  with  the  trifling  altera- 
tion which  these  quaniitics  require  to  reduce  them  to  very 
simple  proportions,  ir  to  think  it  a  very  great  violation  of 
probability  to  GuppuHO  that  experiments,  ejected  with  no 
errors,  would  htive  ^ven  them  thus : 


Sulphuret  of  load 
Sulphuret  of  antimony 
Sulphuret  of  copper 


60. 
30. 
20. 


However,  I  doubt  the  existence  of  triple,  quadruple,  &c. 
compounds ;  I  believe,  that  all  combination  is  binary  ;  that  no 
sabstance  whatever  has  more  than  two  proximate  or  truo 
elements;  and  honco  I  should  bo  inclined  to  conHider  the 
present  compound  as  a  combination  of  galena  and  liihl- 
ertz;  and  if  so,  it  will  be  accurately  represented,  as  far  as 
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I -oliemical  analysis  has  yot  been  able  to  go,  hj  the  following 
-figure : 


Compound  lalpbnrct 
or  lead,  enumooj',  ^ 
And  copper 


i  galena  =    11 -^f- 


J  su!pburet  or f  Jpulphar. 


}  f&lilertz  = 


aiJlimnny  \t  Hntiroony. 

j  Bulphurfli  of J  )[  sulphur. 


cappur 


Its  ultimate  elements  are  tbereforo, 

Sulphur  -  -  20    . 

Lead        -        -  -  41%. 

Antimony  -  -  25    . 

Copper  -  -  13J  . 


I  copjwr. 


n 


=  n 


and  it  is  not  a  little  remarkable,  that  here,  aa  was  the  case 
with  the  calamine,*  they  are  eexagcsiraal  fractions  of  it. 

When  in  a  former  paper  I  offered  a  system  on  the  pro- 
portions of  the  elements  of  compounds,  I  supported  it  by 
the  results  of  my  own  experiments,  whieh  might  be  sup- 
posed influenced,  even  unconsciously  to  myself,  by  a  favour- 
ite hypothesis,  and  I  made  the  application  of  it  principally 
"to  a  substance  whose  nature  was  not  very  clear.     But  the 
present  case  is  not  liable  to  these  objectious  :  here  no  fond- 
aiesa  to   the  theory  can  be  suspected  of  Iiaving  led  astray, 
Bor  did  even   the   experiments   as   they  came  from  their 
Author's  hands,  bear  an  appearance  in  the  least  favourable 
to  it,  and  yet  when  properly  considered,  they  are  found  to 
-accord  no  less  remarkably  with  its  principles. 

It  is  evident  that  there  must  be  a  precise  quantity  in 
"vhich  the  elements  of  compounds  are  united  together  in 
^hem,  otheiTvise  a  matter,  which  was  not  a  simple  oue, 
'voald  he  liable,  in  its  several  masses,  to  vary  from  itself, 
^^ccording  as  one  or  other  of  its  ingredients  chanced  to  pre- 
'<3oininBte;  but  chemical  experiments  are  unavoidably  at- 
"C^nded  with  too  many  sources  of  fallacy  for  this  precise 
■quantity  to  be  discovered  by  them ;  it  is  therefore  to  theory 


•  Phil.  Trans.  1803,  p.  12. 
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Uiat  we  must  owe  the  boowlctlgc  of  it.  For  tliia  purpoao 
an  hjpothedia  niu»t  be  made,  and  its  Justness  tried  by  a 
strict  comparison  wiih  facts.  If  they  arc  fuuiid  nt  variance, 
the  Assuinccl  hypothesis  roust  be  rclinqukthcd  with  caudotir 
09  erroneous,  hut  should  it,  on  the  ootitrary  prove,  on  a 
multitude  of  trials,  invanahly  to  accord  with  tlio  results  of 
observation,  as  nearly  tut  our  means  of  determination  oo- 
thorisc  us  to  expect,  wo  nro  warranted  in  believing  that  tho 
principle  of  nature  is  obtjiincd,  as  wc  then  have  all  llio 
proofs  of  its  being  so,  which  men  ean  have  of  tho  justness 
of  their  theories:  a  constant  and  perfect  agreement  with 
the  phenomena,  a^i  far  as  can  be  discovered. 

The  great  criterion  in  tho  present  case  is,  whether  on  tho 
conversion  of  a  substance  into  ita  several  compounds,  and 
of  these  into  one  another,  llio  simple  ratios  always  obtain 
which  the  principles  of  tho  theory  require.  Amongst  tho 
multitude  of  instances  which  I  could  adduce,  in  support  of 
sucli  being  the  fact,  I  will,  for  the  sake  of  brevity,  confiiio 
myself  to  a  few  in  tho  substances  which  have  come  under 
consideration  above,  as  they  will  likewise  give  the  grounds 
on  which  some  of  tho  proportions  in  tho  tablo  have  been 
assigned,  and  every  chemist,  by  a  careful  repetition  of  tho 
experiments,  may  easily  determine  for  himself  to  what  at- 
tention tho  present  theory  i«  entitled. 
Lead 


=  f  of  sulphate  of  lead 

=  J  of  sulphurct  of  lead 

=  J  of  lead 

=  4  of  sulphate  of  load 

=  i  of  U-ad 

=  J  of  eulpliurct  of  lead 

=  4  of  powder  of  algoroth 

=  J  of  Bulphurt't  of  antimony 

Sulphuret  of  antimony    •  =  '/  of  powder  of  algoroth. 
In  tho  c.\"perimcnt9  by  which  these  relations  were  aacor- 

taincd,  the  portion  of  powder  of  algoroth  and  sulphato  ol 

lead  dissolved  in  the  precipitating  and  washing  waters,  wM 

scrupulously  collected. 


Sulphurct  of  leail 
Sulphate  of  lead 
Antimony 
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The  importance  of  a  knowledge  of  the  true  quantity  in 
"■hich  malters  combine,  is  too  evident  to  require  to  be  dwelt 
"OpoD  ;  but  this  importance  will  be  greatly  augmented,  if  it 
sliould  prove  that  thia  quantity  is,  aa  haw  been  suggested, 
expressive  of  the  forces  with  which  they  attract  uach  other. 
It  is  perhaps  in  the  form  of  matters  that  we  shall  find  tho 
cause  of  the  proportions  in  whiuh  they  unite,  and  a  proof, 
a  pi-iorif  of  the  system  here  maintained. 

P    I   havo  examiuod  some  of  the  grey  ores  of  coppor  in 
tetraedral  crystals;  but  the  notes  of  my  experiments  aru  in 
England.     I  can,  however,  say,  th.it  thoy  do  contain  anti- 
BQOaj',  and  that  they  do  not  contain  iron  in  any  material 
btiantity.     With  respect  to  the  proportions  of  the  constitu- 
ent parts,  I  cannot  now  speak  with  any  certainly  ;  but,  I 
think,  that  at  least  some  species  of  fahlertz  contain  a  smaller 
portion   of  sulpburet  of  antimony,  than  the  fahlertz  does 
vhich  exists  as  an  element  in  the  foregoing  compound  one. 
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Of  the  Form  of  this  Substance. 

Of  the  seventeen  figures  which  have  been  given,  as  of  the 
crystals  of  this  compound  sulphurct,  in  Part  II.  of  the 
volume  of  tho  Transactions  for  1804,  great  part  are  ac- 
knowledged to  have  no  existence,  nor  are  indeed  any  of 
them  consistent  with  nature. 

This  substance  seems  to  have  yet  offered  but  one  form, 
and  which  is  represented  in  the  annexed  Plate  under  its 
two  principal  appearances;  that  is,  having  the  primitive 
faces,  the  predominant  ones  of  the  prism ;  and  having  the 
secondary  ones  such,  and  which  will  be  fully  suiBcient  to 
make  it  known.  In  the  first  infancy  of  the  study  of  crys- 
tals, it  might  be  necessary  to  attend  to  every,  the  moat 
trifling,  variation  of  them,  to  trace  each  of  their  changes, 
step  by  step,  to,  as  it  were,  spell  the  subject;  but  m  the 
Btate  to' which  the  science  has  now  attained,  to  continue  to 
do  so  would  be  not  only  superfluous,  hut  most  truly  puerile. 
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I  have  a  very  small,  but  very  rogular,  crystal  of  the  fbrm 
of  Fig.  1. 


Fig.% 


If/ 

52" 

44' 

8" 

in*' 

54" 

2C' 

C" 

mp  =  90° 
m (  =90" 
o  m  =  13.5" 
m  6  ^  135" 
cb  ^  12.'." 
ff6  -^  144" 
(/  m  =  IIG" 
fm  =  ir>3" 

By  mensuration  the  faces  a  and  m  apjK;ar  to  fiirm  together 
an  angle  of  about  135'',  and  the  faces  c  and  6  an  angle  of 
about  125°. 

It  is  said  in  the  account  above  quoted,  tliat  the  primitive 
form  of  thie  matter  ia  a  rectangular  tetracdrul  prism,  but 
no  proofs  of  this  have  been  oft'cred  ;  nor  have  tlioMimen- 
eiona  of  this  prism  been  given,  a  circumstance  of  the  iirst 


dni  pnm,  is  nliciU*.  aeC  frooa  thc«tri»  oa  Ae  efjMi^ 
for  strift  ue  by  &o  moss  itnsrixblr  iniTiriim  «f  a  deet^ 
Mctt  SB  the  £z«elm  of  thoM ;  bat  froa  A*  m^Im  wUck 
the&ea  «  asd  c  nakvvith  tWAcMS  aadivaad  tkiM 
aa^et  aba  pntv,  tfaM  <lw  M^  «r  dM  pcisM  h  aqvaltD 
tbc  nd*  of  i&  bait,  tfaat »,  tbM  it  it  a  cab«. 

B«*ee  tb»  fiwa«  ia  f«odaead  bj  a  dteram  of  caa  row  of 
aloaadaaig  tbt  adga  af  iha  eaba,  aad  Mm  ai^la  it  fonaa 
•ith  Iba  teta  »  raOly  of  iU", 

TWafeeacapradoeed  bj-adMnaaaof  cworowsofatooM 
aCtkaeonRttof  tbae«ba,aBdA*«a^  U  fcnHwttktba 
frea  i  b  =  13S«  ly  S3". 

na  &eo  t  boBv  pnidoeed  Kke  tbe  &ee  a,  ftna  tba  aaaa 
«B^  vith  tke  bee  aL 

l«o  cTTStal  I  poaaMat  baa  wiaMri  ne  to  oMaaara  A»  w> 
diattiomatibthtm^d,  nrfiAoM  the  Cms  5.  aa  ia 
liiaaamable,  naaik  from  a  dacTeaas  of  otM  row  of  atoms  at 
dia  eoriMn  <^  tba  cube,  it  will  fonn  with  tbe  t»ct  &,  aa 
a^le  of  144' 44' 8".  aod  if  tba&oMdaad/ara,  Misalao 
pni«bk,  produced  by  a  deocase  of  two  rows  of  atoaa 
alm^  tha  edgaa  of  tbe  cabe,  the  first  will  fonn  aa  aagte  of 
Ur>  Sa*  54",  and  the  Utter  ooe  of  l&S"  ST  6",  with  tba 
fimat. 

Tba  anglM  aa^oed  here  dtfier  cooaderahlr  &(mb  tboaa 
p^-vn  ID  th«  foimer  acoooDt  of  tbeee  eiyttak;  bot  tba 
aaglcs  tbore  giveo  have  not  ootr  Hppeared  to  dm  to  b«  roo- 
tndictcd  b;  obaemtioo,  but,  cijrataUogiaphieally  conaid- 
ercd,  are  iDcoosi^tent  with  each  other,  »>  tbe  tetnodial 
priau  of  dime-Dsioiis  to  produce  an  aoglo  of  ISi"  by  a 
daertmeat  akmg  ita  edge,  wootd  oot  affiud  aoglea  of  140** 
and  ISO^  by  decremeDt*  at  its  corners. 

The  soia  of  the  &ces  of  these  ciyatak  is  Ml 
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ON  THE  CO^tPOSITION  OF  ZEOLITR 


From  (he  PblloMphlcal  Triin»*ott«na  of  tb*  Ro^l  Soetetj  of  LandoBi 
VoL  CI,  p.  ITl.— Bold  Fobruary  T,  1811. 


MisERAL  bodies  being,  in  fact,  natiee  chemical  preparations, 
perfectly  antilogous  to  thovc  of  tlic  laboratory  of  art,  it  is 
only  by  clicmical  mcnns,  that  their  species  oaii  bo  ttsocr- 
taincd  with  any  degree  of  certainty,  especially  aiidcr  all  the 
variations  of  mcchaaicftl  state  and  iutininte  admixture  with 
cocli  other,  to  %vbich  tliuy  are  subject. 

Aud  accordingly)  we  sec  those  methods  which  profes-i  to 
supersede  the  tiecessily  of  chemistry  in  mincraloffy,  ond  to 
decide  upon  the  spccioa  of  it  by  other  meana  than  her'e, 
yet  bringing  an  niiavoidiiblo  tribute  of  homage  to  her  BUpe- 
rior  powers,  by  turning  to  her  for  a  solution  of  the  diSicuU 
ties  which  continually  arise  to  them,  and  to  obtain  firm 
grounds  to  reUnquish  or  adopt  the  conclusions  to  which  the 
principles  they  oiapioy,  lead  them. 

Zeolite  and  natrolitc  have  been  univcreally  admitted  to 
be  species  distinct  from  each  other,  from  Mr.  Klapboth 
having  discovered  a  considerable  quantity  of  soda  and  no 
lime,  in  the  composition  of  the  latter,  while  Mr.  VADQOELiir 
bad  not  found  any  portion  of  either  of  the  li^^ed  allviilies, 
but  a  considerable  one  of  lime,  in  his  analysis  of  zeolite.* 

The  natrotite  has  been  lately  mot  with  under  a  regular 
erystallinc  form,  and  thi«  form  appears  to  be  perfectly  simi- 
lar to  that  of  zeolite,  but  Mr.  IIaCy  lins  not  judged  himself 
warranted  by  this  circumstance,  to  consider  these  two  bodies 
sa  of  the  same  species,  because  zeolite,  he  says,  "  does  not 
contain  an  atom  of  floda."f 

I  had  many  years  ago  found  soda  in  what  T  considered  to 
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be  zoolitM,  which  I  biwl  oolloctcd  id  tho  ielanO  of  Sib&, 
lavioij  formed  Olacbbr's  salt  hy  trealing  tlicni  wiili  eij. 
phuriu  ncul;  and  I  tiavo  liinco  repeatedly  luh-vrtuintjU  tho 
prceeuoe  of  ihe  same  priiiciplv  in  similar  etonca  from  mrioas 
other  places;  ami  Dr.  IIutio.v  and  Dr.  Krxstiiv,  had  like- 
wise detected  soda  ia  bodies,  to  which  thuy  garc  t)io  immo 
of  zeolite. 

There  woif,  bowovor,  no  certainty  that  the  siihjccts  of  any 
of  thcM  cxpcrimenta  were  of  tho  same  nature  as  what  Mr. 
Vaeqdelik  had  oxaraiued,  wore  of  that  species  which  Mr. 
U*Cy  wills  mesotype. 

Mr.  HaOt  was  so  obliging  na  to  send  nio  lately,  some. 
^ocimcDS  of  minerals.     There  hapjicned  to  be  amonfTSt 
tliem  n  ctneter  of  zeolite  in  rectangular  tetridicdral  prisma, 
lerminattKl  by  obtuse  totrahcdrnl  pyramids' wliot«  faces  coin- 
cided with  those  of  the  prism.     These  crystals  were  of  a 
considerable  size,  and  perfectly  homogeneous,  and  labelled 
by  himself  "  Mtsotype  puremxdix  du  depart  dt  Puj/  de  DOnie." 
J  availed  m^'solf  of  this  very  fuvoumble  opportunity,  to  os- 
«crlain  whether  tlic  mesotype  of  Mr.  UaUt  and  iiatrolite, 
^!d  or  did  not  difi'cr  in  their  compoeilion,  and  the  insults  of 
Vfao  oxporiments  have  been  entirely  unfavourablo  to  their 
•eparation,  as  tho  following  n<>oount  of  them  will  show. 

10  grains  of  this  xeolito  being  kept  rod  hot  for  fivo  min- 
iites  lost  0.76  grains,  and  bocamc  opaque  and  friable.  In  a 
necond  experiment,  10  gruiui*  being  exposed  for  10  mitmlea 
to  a  stronger  fire,  loal  0.9a  grains,  and  consolidated  into  a 
liard  transparent  state. 

10  grains  of  this  zeolite,  which  had  not  boon  licatod, 
'Were  rcdoced  to  a  fine  powder,  and  diluted  muriatjc  noid 
Swured  apon  it  On  standing  some  hours,  without  any  np> 
J>Iieation  of  heat,  tho  zeolite  entirely  dissolved,  and  some 
Siours  after,  the  solution  became  a  jolly  :  tliis  jelly  was  evi^ 
crated  to  u  dry  state,  and  then  made  rod  hot. 

\Vat4*r  was  repeatedly  poured  on  to  this  ignited  matter 
tin  nothing  more  could  be  extracted  from  it.  This  solution 
Xras  gently  evaporated  to  a  dry  etitto,  and  this  residimm 
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made  slightly  red  hot.  It  then  weighed  S.16  graiQS.  It 
was  muriate  of  soda. 

The  solation  of  this  mariate  of  soda  heiog  tried  with 
Bolutions  of  carbonate  of  ammonia  and  oxalic  acid,  did  not 
afford  the  least  precipitate,  wliicb  would  have  happened 
had  the  zeolite  contained  an;  time,  as  the  muriate  of  lime* 
would  not  have  been  decomposed  bj  the  ignition. 

The  remaining  matter,  from  which  this  muriate  of  soda 
had  been  extracted,  was  repeatedly  digested  with  marine 
acid,  till  all  that  was  soluble  was  dissolved.  What  remained 
was  silica,  and,  after  being  made  red  hot,  weighed  4.9  gnuns. 

The  muriatic  solution,  which  had  been  decanted  off  from 
the  silica,  was  exhaled  to  a  dry  state,  and  the  matter  left 
made  red  hot.    It  was  alumina. 

To  discover  whether  any  magnesia  was  contained  amongst 
this  alumina,  it  was  dissolved  in  sulphuric  acid,  the  solatioo 
evaporated  to  a  dry  state,  and  ignited.  Water  did  extract 
some  saline  matter  from  this  ignited  alumina,  but  it  had  not 
at  all  the  appearance  of  sulphate  of  magnesia,  and  proved 
to  be  some  sulphate  of  alumina  which  had  escaped  decom- 
position, for  on  an  addition  of  sulphate  of  ammonia  to  it,  it 
produced  crystals  of  compound  sulphate  of  alumina  and 
ammonia,  in  regular  octahedrons. 

This  alum  and  alumina  were  again  mixed  and  digested  in 
ammonia,  and  the  whole  dried  and  made  red  hot.  The 
alumina  left,  weighed  8.1  grains. 

Being  suspected  to  contain  still  some  sulphuric  acid,  this 
alumina  was  dissolved  in  nitric  acid,  and  an  excess  of  ace- 
tate of  barytes  added.  A  precipitate  of  sulphate  of  barytes 
fell,  which  after  being  edulcorated  and  made  red  hot,  weighed 
1,2  grains.  If  wo  admit  }  of  sulphate  of  barytes  to  be  sul- 
phuric acid,  the  quantity  of  the  alumina  will  be  =  8.1  — • 
0.4  =:  2.7  grains. 

^Thew  name*  are  retained  for  the  prctont,  at  being  famitiar,  thougb, 
•ince  Ur.  Ditt'b  importaal  discovorv  of  the  nature  of  what  nai  called 
ozjmaHatlc  acid,  tbo  iubaUmcea  to  which  they  are  applied,  ate  known  not 
to  bo  Mltc,  but  metallic  compounds  iioalogous  to  oxides. 
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From  the  experiments  of  Dr.  Maecet,*  it  appeara  tliat 
8.15  graias  of  muriate  of  soda,  aSbrd  I.T  grains  of  noda. 

Ilence,  according  to  the  foregoing  experiments,  tbc  10 
grains  of  zeolite  analysed,  consisted  of 


Silica 
Alumina 
Soda 
Ico 


4.90 

2.70 
1.70 
0.95 

10.25 


Afl  theae  experiments  had  been  undertaken  more  for  the 
pnrpose  of  ascertaining  the  nature  of  the  component  parta 
of  this  zeolite  than  their  proportione,  the  object  of  them 
was  considered  as  accomplished,  although  perfect  accuracy 
IS  the  latter  respect,  had  not  been  attained,  and  which,  in- 
deed, tho  analysis  wo  possess  of  natrolito  by  ibo  illustrious 
chemist  of  Berlin,  rcndere  unucccssary. 

I  am  induced  to  prefer  the  oamo  of  zeolite  for  Lhia  epocics 
of  stone,  to  any  other  name,  from  an  nnwillingncs*  to  oblilo- 
rato  entirely  from  ibo  nomenclature  of  miucmlogy,  whilo 
arbitrary  names  are  retained  in  it,  all  trace  of  one  of  tho 
discovorics  of  the  greatest  niineralogtst  who  has  yet  ap- 
peared, and  which,  at  the  time  it  woa  made,  was  couetdcrcd 
as,  and  was,  a  very  considerable  one,  being  the  first  addi- 
tion of  an  earthy  species,  made  by  8CioDtiGc  means,  to  those 
eetablUhed  immemorially  by  miners  and  lapidaries,  and 
hence  having,  with  tungstein  and  nickel,  led  tho  way  to  tho 
great  and  brilliant  extension  which  mineralog)'  has  since 
received.  And,  of  the  several  substances,  which,  from  tho 
state  of  science  in  his  time,  cei-tain  common  qualities  in- 
duced Baron  Crosstedt  to  associolo  together  under  tbo 
name  of  zeolite ;  it  is  this  which  has  been  most  imme- 
diately understood  as  such,  and  whose  qualities  have  been 
assumed  as  the  characteristic  ones  of  tho  epocics. 
Indeed,  I  think  that  tho  namo  imposed  on  a  substance  by 
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tbo  discoverer  of  it,  ought  to  be  held  in  somo  degree  sacred, 
and  not  altered  without  the  most  urgent  noccssity  for  doing 
it.  It  is  but  a  feeble  and  just  retribution  of  respect  for  the 
service  which  he  has  rendered  to  science. 

Professor  Struvb,  of  Lausanne,  whose  skill  in  miner- 
alogy  IB  well  known,  having  mentioned  to  me,  in  one  of  hia 
letters,  that  from  somo  experiments  of  his  own,  he  was  led 
to  suspect  the  existence  of  phosr)horic  iicid  ia  several  stones, 
and  particularly  in  the  zeolite  of  Auvcrgne,  I  have  directed 
my  enquiries  to  this  point,  but  liavc  not  found  the  phos- 
phoric, or  any  other  acknowledged  mineral  acid,  in  this 
zeolite. 

Many  persons,  from  experienciug  much  difficulty  in  com- 
prehending the  combination  together  of  the  earths,  have 
been  led  to  suppose  the  existence  of  undiscovered  acids  in 
stony  crystals.  If  quartz  be  itself  considered  as  an  acid,  to 
which  order  of  bodie-s  its  qualities  much  more  nearly  assim- 
ilate it,  than  to  the  earths,  their  composition  becomes  readily 
intelligible.  They  will  then  be  neutral  salts,  silicates,  either 
simple  or  compound.  Zeolite  will  be  a  compound  salt,  a 
bydrated  silicate  of  alumina  and  soda,  and  hence  a  com- 
pound  of  alumina  not  very  dissimilar  to  alum.  And  topaz, 
whose  singular  ingredients,  discovered  by  Mr.  Klapdotu, 
have  called  forth  a  query  from  the  celebrated  Mr.  Vauqdb- 
LiN,  with  regard  to  the  mode  of  their  existence  together,* 
will  be  likewise  a  compound  salt,  consisting  of  silicate  of 
alumina,  and  lluate  of  alumina. 

Our  acquaintance  with  the  composition  of  the  Boverol 
mineral  substances,  is  yet  far  too  inaccurate  to  render  it 
possible  to  point  out  with  any  degree  of  certainty,  the  one 
of  which  zeolite  is  an  hydrate,  however  the  agreement  of 
the  two  substances  in  the  nature  of  their  constituent  parts, 
and  in  their  being  both  electrical  by  heat,  directs  conjecture 
towards  tourmaline. 

St,  James's  Place,  Jan.  22, 1811. 

"  Annalca  da  Uuscum  d'Hiat.  Nat.  tome  G,  p.  24. 
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ON  A  SUBSTANCE  FROM  THE  ELM  TRBE, 
CALLED  0LMIN. 


from  the  PhilOBopliical  TraneuctionH  oF   the  Royal  Sooiety  of   London, 
Vol.  ClII,  Part  I,  1818,  p.  04.— R=ud  DMember  10,  1812. 


1.  The  Bubatance  now  denominated  Ulmin  was  first  made 
known  by  tlie  celebrated  Mr.  Klaphotd,  to  whom  nearly 
every  department  of  cbemiatry  ia  under  numerous  and  great 
obligations.* 

Ulmin  bos  been  ranked  by  Dr.  Tbomson,  in  his  System  of 
Chemistry,  as  a  distiuct  vegetablo  principle,  on  the  ground 
of  its  posBeasiug  qualities  totally  peculiar  and  extraordinary. 
It  is  Baid,  that  though  in  its  original  state  easily  soluble  in 
water  and  wholly  insoluble  in  alcohol  and  ether,  it  changes, 
when  nitric,  or  oxymuriatic  acid  is  poured  into  its  solution, 
into  a  rcaiuooB  substance  no  longer  soluble  in  water,  but 
floluble  in  alcohol,  and  this  singular  alteration  is  attributed 
to  the  union  to  it  of  a  small  portion  of  oxygen  whieli  it  has 
acquired  &om  these  acids.*  Being  possessed  of  some  of 
this  substance  which  had  been  sent  to  me  some  years  ago 
from  Palermo,  by  the  same  person  from  whom  Mr.  Klap- 
BOTH  had  received  it,  I  became  induced,  by  the  foregoing 
account,  to  pay  attention  to  it,  and  have  observed  facte 
which  appear  to  warrant  a  different  etiology  of  its  phe- 
nomena, and  opinion  of  its  nature,  from  what  has  been 
given  of  them. 

The  ulmin  made  use  of  in  the  following  experiments,  had 
been  freed  from  the  fragments  of  bark  by  solution  in  water 
and  filtration,  and  recovered  in  a  dry  state  by  the  evapora- 
tion of  the  solution  on  a  water  bath, 

2.  In  lumps,  ulmin  appears  black,  but  in  thin  pieces  it  is 
seen  to  be  transparent,  and  of  a  deep  red  colour. 
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Iq  a  dilute  state,  aolation  of  ulmin  is  yellow  ;  in  a  con- 
centrated one,  dark  red,  and  not  unlike  blood. 

When  solution  of  ulmin  dries,  either  spontaneously  or  by 
being  heated,  the  ulmin  divides  into  long  narrow  strips  dis- 
posed in  rays  to  the  centre,  which  curl  up  and  detach  them- 
selves from  the  vessel,  and  the  fluid  part  seems  to  draw 
together,  and  becomes  remarkably  protuberant.  Bolutioa 
of  ulmin  slowly  and  feebly  restores  the  colonr  of  turneol 
paper  reddened  by  an  acid. 

3.  Dilute  nitric  acid  being  poured  into  a  solution  of 
ulmin,  a  copious  precipitate  immediately  formed.  The 
mixture  was  thrown  on  a  filter.  The  matter  which  haa 
been  considered  as  a  resin  remained  on  the  paper,  and  a 
clear  yellow  liquor  came  through.  This  yellow  solution,  on 
evaporation,  produced  a  number  of  prismatic  crystals  look- 
ing like  nitrate  of  potash.  They  were  tinged  yellow  by 
some  of  the  resin.  This  mixture,  heated  in  a  gold  dish, 
deflagrated  with  violence,  and  a  large  quantity  of  fixed 
alkali  remained. 

■  Dilute  muriatic  acid  caused  an  exactly  similar  precipita- 
tion in  solution  of  ulmin  to  nitric  acid,  and  the  precipitate 
was  the  sams  re&in-like  substance.  The  filtered  liquor 
afforded  a  quantity  of  saline  matter,  which,  after  being 
freed  by  ignition  from  a  portion  of  dissolved  resin,  shot 
into  pure  white  cubes  of  muriate  of  potash,  as  appeared  by 
decomposing  them  by  nitric  acid. 

Sulphuric,  phosphoric,  oxalic,  tartaric,  and  citric  acida, 
occasioned  a  similar  precipitation  in  solution  of  ulmin. 

Distilled  vinegar  produced  no  turbidness  in  it ;  and  the 
mixture  being  exhaled  to  dryness,  at  a  gentle  heat,  was 
found  to  be  again  wholly  soluble  in  water.  But  when  the 
mixture  was  made  to  boil,  some  decomposition  took  place. 
On  adding  muriatic  acid  to  a  mixture  of  solution  of  ulmin 
and  distilled  vinegar,  a  precipitate  was  produced,  as  in  a 
mere  solution  in  water. 

The  nitric  and  muriatic  acids  received  a  small  quantity  of 
lime  and  iron  from  the  ulmin,  and  I  believe  also  a  little 


laagDeBia;  but  these  cud  be  considered  only  as  foreign  ud- 
mlxturea. 

4.  To  acquire  an  idea  of  the  quantity  of  potash  in  ulmin, 
4  grains  of  ulniin  were  decomposed  hy  nitric  acid.  They 
afforded  2.4  grains  of  resin-like  matter.  The  nitrate  of 
potash  obtained  was  heated  to  deflagration,  in  small  quanti- 
ties at  a  time,  in  a  phitina  crucible  to  free  it  from  reaio. 
The  alkali  produced  was  supersaturated  with  nitric  acid, 
dried,  and  slightly  fused.  It  then  weighed  1.2  grains.  If 
we  admit  h  of  nitrate  of  potash  to  be  alkali,  this  will  denote 
-^fy  of  potash  in  ulmin. 

5  grains  of  ulmin  were  decomposed  by  muriatic  acid. 
The  resinous  matter  weighed  3.3  grains,  and  the  muriate  of 
potash,  after  being  ignited,  dissolved  away  from  the  char- 
coal, dried,  and  again  made  red  hot,  weighed  1.4  grains. 
If  we  suppose  g  of  muriate  of  potaah  to  be  alkali,  this  will 
indicate  ^  of  potash  in  ulmin. 

2  grains  of  ulmin  were  made  red  hot  in  a  gold  crucible. 
It  then  weighed  only  1.05  grain.  The  form  of  the  flakes 
■wae  in  no  degroo  altered,  hut  they  had  acquired  the  blue 
and  yellow  colours  of  heated  steel,  uf  whiL'h  they  had  like- 
wise the  metallic  aspect  and  lustre,  and  could  difHcultly,  if 
at  all,  have  been  distinguished  by  the  eye  from  heated  steel- 
filings,  or  fragments  of  slender  watch-springs.  Water  im- 
mediately destroyed  their  metallic  appearance. 

Muriatic  acid,  poured  on,  caused  a  strong  effervescence, 
and  formed  muriate  of  potash,  which,  freed  from  all  char- 
coal, and  made  red  hot,  weighed  0.6  grain,  corresponding 
to  ^^  of  potash  in  ulmin. 

These  experiments  assign  about  i  for  the  quantity  of 
potash  in  ulmin,  but  aa  it  is  impossible  to  operate,  on  bo 
email  a  scale,  on  such  substances  without  loss,  it  is  proba- 
ble that  it  even  exceeds  this  proportion, 

5.  The  substance  separated  from  ulmin  by  acids  has  the 
following  qualities : 

It  is  very  glossy,  and  has  a  resinous  appearance. 
4 
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In  lumps  it  appears  black,  bat  in  minute  fragments  it  is 
found  to  be  transparent,  and  of  a  garnet-red  colonr. 

It  bams  with  flame,  and  is  reduced  to  white  aahes. 

Alcohol  dissolves  it,  but  only  in  very  small  quantity. 

Water  liken'lso  dissolves  it,  but  also  only  in  very  small  -I-M 
qnantity.  Acids  cause  a  precipitate  in  this  solution,  though  mA 
this  rcein-likc  matter  appears  neither  to  contain  any  alkali,  ^^ 
nor  to  retain  any  of  the  acid  by  means  of  which  it  was  ^3> 
obtained. 

Its  solution  in  water  seems  to  redden  turnsol  paper. 

Neither  ammonia,  nor  carbonate  of  eoda,  promote  its  ^3 
solution  in  cold  water. 

On  adding  a  small  quantity  of  potash  to  water  in  which  -* 
it  lies,  it  disBolves  immediately  and  abundantly.  This  sola-  — 
tion  has  all  the  qualities  of  a  solution  of  nlmin,  and,  on  -■ 

exhalation,  leaves  a  matter  precisely  like  it,  which  cracks  * 

and  separates  from  the  glass,  and  docs  not  grow  moist  in  the  • 

air,  &c. 

Hence  it  appears  that  ulmin  is  not  a  simple  vegetable  ' 

principle  of  anomalous  qualities,  but  a  comblnatioQ  with 
potash  of  a  red,  or  more  properly  a  high  yellow  matter, 
which,  if  not  of  a  peculiar  genus,  seems  rather  more  related 
to  the  extractives  than  to  the  resins. 

English  Ulmin. 

I  collected,  from  an  elm  tree  in  Kensington  gardens,  a 
small  quantity  of  a  black  shining  substance  which  looked 
like  ulmin. 

It  was  readily  soluble  in  water,  and  the  solution  was  in 
colour  and  appearance  exactly  similar  to  a  solution  of 
ulmin. 

This  solution,  exhaled  to  a  dry  state  on  a  water-bath, 
left  a  matter  exactly  like  ulmin,  and  which  cracked  and 
divided  as  ulmin  does,  when  dried  in  the  same  manner.  It 
did  not,  however,  rise  up  from  the  watch-glass  in  long 
strips,  like  the  Sicilian  kind,  but  this  may  have  been  owing 
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partlj  to  its  smaU  qaaotitr,  which  occasioned  it  to  b«  spread 
Terr  thto  OQ  the  watcb-glaes,  and  part);  to  its  oontuaing  a 
coDsidcrsble  excess  of  alkali,  for  it  difierod  also  from  the 
Palermo  almia  bj  becoming  soft  in  the  air,  and  its  solution 
strong)/  restored  the  bine  colour  of  reddened  tumsol  paper. 

Kitric  add,  added  to  a  filtered  solution  of  ihis  ulmin,  im- 
mediately eaoted  a  precipitate  in  it,  and  the  filtered  solo- 
tton,  on  evaporation,  afforded  numerous  crystals  of  nitrate 
of  potash. 

Tlits  English  ulmin  made  ft  considerable  offvn-csceooe 
vith  acetons  acid,  which  the  Palermo  ulmin  had  not  Iweo 
observed  to  do.  This  acetous  solution,  in  nhicb  the  acid 
iiras  in  excess,  was  exhaled  dry,  and  repcatedlv  washod  with 
spirit  of  wine.  Ko  part  of  the  brown  matter  dissojred. 
"tt^atcr  dissolved  tJiis  brown  residuum  readily  and  entirely. 
This  solution  did  not  sensibly  restore  tlie  blue  colour  of 
reddened  tumsol  paper.  Exlialcd  to  a  dry  state,  the  mat- 
ter Icfl  did  not  separate  from  the  watch-glass  quite  as  freely 
as  Palermo  ulmin,  which  bad  been  treated  with  acetous 
acid ;  but  it  seemed  no  longer  to  grow  moist  in  the  air. 
Bediasolved  in  water,  and  nitric  acid  added,  the  mixtare 
became  thick  from  a  copioua  precipitate. 

The  spirit  of  wine  contained  a  quantity  of  acetate  of 
potash. 

The  excess  of  alkali,  in  this  English  ulmin,  may  be  owing 
to  the  tree  from  which  it  was  collected  having  been  affected 
with  the  diseaM,  which  produces  the  alkaline  ulcer  to  which 
the  elm  is  stibject. 

Sap  of  the  Elm  Tree. 


Thinking  that  the  prodnction  of  nlmin  by  the  plant 
might  not  bo  the  conscquonco  of  disease,  and  that  it  might 
exist  in  the  healthy  sap,  a  hit  of  elm  twig,  gathered  in  the 
beginnibg  of  last  July,  was  cut  into  thin  slices  and  boiled 
in  water.  ItaUurdcd  a  brown  solutiou,  like  a  solution  of 
ulmin.     Exhaled  to  dryness,  this  solution  Icil  a  dork  brown 
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«uUta(jc«i,  in  appearance  similar  to  ulmin,  but  on  adding- 
wiiV;r  Uf  tljiB  dry  maHH,  a  large  quantity  of  brown  glutinous 
njatttr  rftmuiiiwl  iiiHoIuble.  The  mixture  being  thrown  on 
a  fi\U:r,  a  clear  yellow  liquor  paasod,  which  may  have  con- 
tain';'! ulmin,  but  the  quantity  was  too  small  to  admit  of 
i!atihffi':t'(ry  e'Hi';]  UHions. 

J'erliapH  older  wood,  the  juiec  of  which  waa  more  per- 
feet';d,  would  afj'ord  other  results,  since  ulmin  appears  to 
he  tlie  produet  uf  eld  trooH  ;  hut  the  inquiry,  being  merely 
collateral  to  the  object  1  had  originally  in  view,  was  not 
persevered  in. 


ON  A  SALINE  SUBSTANCK  FROM  MOUNT 
VESUVIUS. 


From  tho  Plillniinpbical  TrnnnnotionB  of  thii  Itoynl  Society  of   London^ 
Vol.  cur,  Purt  I,  1613,  p.  250.— Read 'july  8,  1B13. 


It  has  very  long  appeared  to  me,  tliut  when  the  earth  is 
considered  with  attention,  iuntunerahlc  circumstancca  are 
perceived,  wliich  (■iinnot  but  lead  to  the  belief,  that  it  haa 
onee  been  in  a  state  of  general  confl!if;ration.  Tlie  exist- 
ence in  the  Kkics  of  pbmotary  bodies,  -whieli  seem  to  be 
actually  burning,  and  tlie  uppoiiranei's  of  original  fire  dia- 
ccrniblc  on  our  globe,  I  have  conceived  to  be  mutually  cor- 
robonilive  of  cacJi  other ;  and  at  llic  time  when  no  answers 
could  be  given  to  the  most  essential  objectiona  to  the 
hypothcsiB,  the  muss  of  facts  in  favour  of  it  fully  justified, 
I  tbuugbt,  the  inference  that  our  habitation  is  an  extinct 
comet  or  sun. 

The  mighty  difBcultics  which  formerly  assailed  this 
opinion,  great  modern  diaeoverics  have  dissipated.  Ac- 
quainted now,  that  tho  bases  of  alkalies  and  earths  are 
metals,  eminently  oxydable,  we  are  no  longer  embarrassed 
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<tlb«r  for  tbe  p*baltim  of  the  raSammfttioo,  or  to  aeooost 
for  the  prodoft*  of  it. 

Ib  tfa«  primitire  Mnta,  m  bebold  tba  tesolt  of  A*  cam- 
boBtUMi.  Id  tbcm  we  s«e  tlw  oQ^  eoUcctod  oa  tte  mrfiu* 
«f  lb*  cftlciniD^  tum»,  fint  mdtod  br  tiio  beat,  tben  bj  its 
inatMe  mmHing  fiuther  eoiBbiaatio&,  mad  ttxtu^oistuiig 
^tiwfiictwliidi  biid  geiienMd  U,aod  in  fine  beeome  aofid 
aoA  crystallized  over  the  metatlio  balL 

Evenr  thio;  teOa  that  a  laige  hodjr  of  oombustibto  matter 
still  remains  eackMed  witHo  this  stonr  eavdope,  and  of 
which  rc^canic  eruptions  are  partial  and  snull  aoccnsiooi. 

Under  this  pmnt  of  view,  an  high  interest  attacbea  itadf 
to  volcanoes,  and  their  ejectioBS.  The/  ccaco  to  be  local 
phenomena;  they  become  principal  elements  in  the  bisturj 
of  onr  globe ;  they  connect  its  present  with  its  fortaer  con- 
dition ;  and  we  have  good  groonds  for  eopposing,  that  In 
tbeir  flames  are  to  be  read  its  faturc  destinies. 

In  SQpport  of  the  igneous  origin,  here  attributed  to  tb« 
primitire  strata,  I  irill  observe,  that  not  only  no  crystal  im- 
bedded in  them,  such  as  quartz,  garnet,  toarmaline,  Ac  hat 
«ver  been  seen  enclosing  drops  of  water ;  bat  that  none  of 
the  materials  of  these  etnita  contain  water  in  any  state. 

a.  The  present  saline  enbetance  was  sent  to  me  from 
Xaples  to  Florence,  where  I  was,  in  May  \79i,  with  a  r»- 
^aest  to  aacertain  its  nature.  The  general  cxamitiniion 
which  I  then  made  of  it,  shewed  it  to  be  principally  what 
was  at  that  time  called  xitriolatal  larbtr,  and  it  was  in  con- 
■eqocnco  mentioned  as  such  in  uo  Ituliain  jiubticntion  soon 
after.  But  as  this  deoomiuatiou,  Hurpmiiig  ul  that  period, 
was  Dot  supported  by  Iho  relation  of  any  cspcrimcnts,  or 
Iho  citation  of  any  authority,  no  attention  was  paid  to  it; 
and  the  existence  of  this  tpccica  of  salt,  native  in  Iho  earth, 
has  not  boon  admitted  by  minorologists,  no  mention  being 
Tuade  of  it,  I  bolieve,  in  any  miacrological  work  published 
since. 

b.  I  was  iuformcd  by  letter,  tbat  it  had  "  flowed  out  liquid 
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from  a  sntaU  aperture  in  the  cone  of  Vesuvius,"  and  wbicli 
I  apprvhcnd  to  have  happened  in  1702  or  1798. 

c.  The  roaeses  of  this  salt  arc  perfectly  irregular,  their 
texture  compact,  their  colour  a  clouded  mixture  of  whito, 
of  the  ^een  of  copper,  and  of  a  rusty  yellow,  and  in  some 
places  are  specks  and  BtrcakH  of  bluck. 

d.  A  fragment  melted  on  tlio  charcoal  at  the  blow-pipe 
formed  hcpar  Bulphuria. 

e.  A  piece  weigbinj;  9.5  grains  wa«  bo  strongly  bcatcd  io 
a  platina  crucible,  that  it  mdlod  und  flowed  level  over  tho 
bottom  of  it,  bnt  did  not  lose  tho  least  weight. 

/.  Not  tho  slightest  fume  could  bo  perceived  on  holding 
a  glass  tube  wetted  with  marine  acid  over  some  of  this  salt, 
while  triturating  in  a  morlar  with  liquid  potash ;  but  a  sim- 
ilar mixture  being  mndo  in  a  bottle,  and  which  was  immO' 
diately  closed  with  a  cork,  to  which  was  fixed  a  bit  of  red- 
dened litmus  paper,  tho  blue  colour  of  tho  paper  was 
restored. 

ff.  Being  dissolved  in  water,  there  was  a  small  eandy 
residue,  which  consisted  of  grocu  particles  of  a  cupreous 
nature,  of  a  yellow  ochracouus  powder,  and  of  minute  crys- 
tals of  a  metallic  aspect  of  red  oxyd  of  iron,  by  which  tho 
black  spots  in  the  mass  bad  been  occasioned.*  Mr.  Klap- 
KOTtt  found  a  similar  admixture  in  muriate  of  soda  from 
"Vesuvius,  t 

h.  The  solution  bad  a  feeble  grceu  tint.  It  did  not  alter 
blue  or  reddened  turnsol  paper. 

L  Prusuate  of  eoda-atid-iron  threw  down  a  email  quantity 
of  red  pnissieto  of  copper  from  it.  Liver  of  sulphur  and 
tincture  of  galls  likewise  caused  very  small  precipitation*. 

j.  Carbonate  of  soda,  and  oxalate  of  potash,  and  solution* 


*  Wti«t  EQincraloeiiU  deaominBta  ipeoulur;  imn  oiv,  Ftr  ofijriri*  of  Mr. 
BaOt,  iipp«*n  lo  bo  nuirnlj  red  osyd  of  iron  in  crTiCalt ;  rod  Iintnntlto  th* 
MUns  tubctanoe  in  tbu  ataU  or  italactiU;  and  rod  ucbriM  tbu  i&tna  In  a  pul- 
Torul«nt  form.  Tbo  hotnaiiMi  wlikb  aObrd  «  jrsllow  powdar  aro  liydrnUa 
«f  Irotu 


fSiMTt,  Vol.  II.  p.  07,  Bug.  Trant. 
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of  magnesia,  clay,  copper,  iron,  and  zinc,  either  had  no 
effects,  or  extremely  slight  ones. 

k.  Solution  of  sulphate  of  silver  produced  a  white  curd. 
like  precipitate.  9.35  grains  of  this  suit  (the  weight  of  the 
inMlnble  matter  being  deducted)  afforded  1.05  grains  of 
eligfatty  melted  muriate,  or  chloride,  of  silver.  This  pro- 
cipitutc  yvas  equally  produced  after  the  salt  hud  been  mado 
strongly  red  hot,  so  that  iC  was  not  owing  to  a  portion  of 
sal  atumoniac. 

I.  Tarturic  acid,  and  muriate  of  platinum,  occasioned  the 
precipitates  in  ita  solution  which  indicate  potasb. 

m.  Nitrate  of  lime  did  not  form  any  immediate  precipi* 
tatein  a  dilute  solution  of  it;  but  in  a  short  time,  numerous 
minate  priitmatic  crystals  of  hydrate  of  sulphate  of  limo 
were  generated. 

n.  Xitrat«  of  barytes  poured  into  a  solution  containing 
9.8  grains  of  this  R&lt  afforded  a  precipitate,  which  after  be- 
ing  ignited  weighed  12.S  grains.  The  filtcretl  solution 
crystallized  entirety  into  nitrate  of  potash  mixed  with  a 
few  rhomboides  of  nitrate  of  soda. 

0.  Some  of  thia  salt  Gucly  pulvorizcd  was  treated  with 
alcohol.  This  alcohol  on  cxlialing  k-ft  a  number  of  minute 
cubic  crj-atals,  which  jirovcd,  by  the  test  of  nitric  acid,  to 
1)0  muriate  of  soda.  Prussiate  of  sodo-nnd-iron  caused  a 
rod  precipitate  of  pnissiato  of  copper  in  this  alcoholic  Bolu> 
tion. 

p.  The  solution  of  this  Milt  afforded,  by  crystal! izatiou, 
sulphate  of  potash  in  its  usual  forms,  and  some  prismatic 
crystals  of  hydrate  of  sulphate  of  soda. 

q.  To  discover  what  had  occa-iioncd  the  precipitate  with 
galls,  (t)  since  copper  has  not  this  quality,  a  portion  of  this 
salt,  whi^h  had  been  recovered  by  evaporation  from  n  fil- 
tered solatinn  of  it,  was  mado  red  hot  in  a  platina  crucible. 
On  extraction  of  the  ealino  part  by  water,  a  very  small 
quantity  of  a  black  powder  was  obtained.  Ammonia  dis- 
Bolved  only  part  of  it,  which  was  copper.     The  rest  being 
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^  I  digested  with  muriatic  acid,  and  pruBsiato  of  Boda-nnd-iron 

luUicil,  a  fine  rriiasian  blue  was  formed. 

r.  From  several  of  the  foregoing  cxperimcnta,  it  appeared 
tlint  no  sensible  quantity  of  any  of  the  mineral  acids,  be- 
nides  tlio  sulphuric  and  muriatic,  existed  in  combination 
with  ulkuli  ill  this  volcanic  salt.  Eut  Mr,  Tessast,  wboBO 
many  and  hichly  inijiortant  discnvorios  have  so  ^catly  coa- 
trilnitcd  to  the  proirrcss  of  chemical  science,  having  detected 
disi'utr-i.-'-'d  lionuio  aeid  arnonL'^t  the  volcanic  productions 
of  the  Lipari  i:ilands,  and  siig';iO:-tcd  that  it  might  he  a  more 
general  product  of  volcanoes  than  had  hcen  suspected,*  it 
became  important  to  ascertain  whether  the  presence  of  any 
in  this  salt  jrovoil  Vesuvius  li!;e«isi>  to  be  a  source  of  this 
iK'id.  AK'ohol  healed  on  a  portion  of  it  in  line  powder, 
and  tho'.i  I'linii.l  on  it,  did  t;vt  howi.'Vtrsliow  the  least  greeo 
hue  in  its  ilaine. 

rf.  To  ascertain  the  proportions  of  the  iugrodiont3  of  tbia 
Siuiao  3v.'s:a:v.e.  t!;o  f  .''^J■.vi:llr  vxpori::;-;r.ts  WLre  ma<lc ; 

10  jTrai::*  o:  su'.rharc  of  pota-s:;  vf  the  shors  were  dift- 
s/.vcd  ::■.  ilv.i  Lrrui:.^  •.■!  wattr,  and  an  vxoiss  '1'  muriate  of 
I\a::n;i  a-;  '.■:■'..  Tti:'  j  rO'.:;  ::a:o  e',U:;v''-'r-.iii:  .1  wiih  100  grains 
c:'  wa:;r,  ;-.:■.  I  Ir.cl .;::  a  wa:.:r  1-u:".,  wc-i::",..:'!  i^l.l  grains. 

1}  z~:^-.:.i  ;:'  ^.\.-:  a:-'.:::-  rar:  ■. :'  :;.;  :;..::v-j  sa^:.  tr-.-attd  pre- 
i.'is'.'y  ■!■.  •.v,ry  r.  *;■,■.:  ■.::  tI.v  ;;.:■.:■;■  v.\.y.  ir:rd-jd  IT.:!  gmina 
c:  V— '^•!  ■'""-■-  :i-ur:.::i  o:  ;■--;;:>.:■:■  ;-r>,*:asL, 

If  "J4.1  jr-.-.::-.s  :'  '.'..'.■-  ;  rv .  ;  ■.:.•.:.  ,  .rr.-^-'r.  \  ::■  10  graiaa 
c:  SM'vh-:^  c:  ;;:.;s;..  17.L  grains  .:  :;  ■::rr:-:'.::d  :o  7.14 
iXrx.n  :i  tl'.'.s  s.:':. 

I:  l-.:s  rec:;  i..:;  ■  :!:.::  '.:  j:t.\.:t.3  ■::'  -.'j.-  ■•..'.'.-■:  tart  of 
t!:U  v',-;,';!:!,- ial:  w..-.L'.i,  1  .:•■.  :-.d.rd:I  1:;.'C  _-rLi:r.i  of  sal- 
j'ba:o  ■,■:'  t^-.ry::s. 

Eu:  7.U  jra::;*  .;f  SM^La:-^  ■:-:  p:z^'^  ::tv^  izW  0.-12 
grains  i'f  iii'L'l:a:c  of  bary:ji,-  a:;d  ricr-.f.T'j  -.'z-i  rtniaiTiing 
i.li  ;~a:::scf  #u!fba:o  o:  Varvr^jsn-.-uM  :o  rr':d-'jcdbv  the 
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solpbito  of  Boda,  and  coircspood  to  1.86  gnuDB  of  it  to  «a 
arid  state,  or  aDcombincd  with  tcv.* 

10  grnns  of  the  saltoo  put  of  this  natiTe  salt  would  bare 
laced  1.13  graiDS  of  ignited  manate  of  silror  {I).  Bjr 
irate  experiments  241  grains  of  ignited  muriato  of  «ilver 
tiavo  been  foond  to  corrcspoud  to  200  grains  of  ignited  mn- 
riate  of  soda-t 
CoDseqQentJ;  the  Bolubloportioo  of  tbopresootVeHiriaa 

Bult  COOsistS  of 

Stilpbate  of  poUsh  -  -            7.14 

Sulpbato  of  soda  -  -            1.80 

Muriate  of  toda  -  -            0.46 

Uariate  of  ammoaia  i 

Hariate  of  copper  I     .  .        .        0.64 

Muriate  of  iron  ) 


10.00 

t  The  insoluble  sandy  residue  (^)  having  been  thoroughly 

edulcorated,  dilute  nitric  add  was  put  to  it.    A  green  8ola> 

tioD  formed  without  anj  efferreecence.    Acetate  of  barjnes 

[•carcelj  reodered  this  solution  turbid ;  but  nitrate  of  Btlver 

[produced  a  copious  cnrd-lilce  precipitate,  and  iron  abund- 

^antly  threw  down  copper  from  it.   The  green  grains  cncloeed 

in  this  native  sulphate  of  potash,  appear,  therefore,  to  be  a 

[Bubmuriate  of  copper,  of  the  same  spcdcs  as  that  of  the 

•green  sands  of  Peru  and  Chili. 

Muriatic  add  dissolved  the  }^ov  ocbraceooa  powder, 
and  prossiate  of  sodn-and-iron  produced  PrusBion  blue.  I 
am  inclined  to  believe  this  yellow  powder  to  bcasubmo- 
riate  of  iron,  but  its  small  quantity,  and  the  admixture  of 
the  anbmuriato  of  copper,  wore  impediments  to  entirely 
satisfactory  results.  8uch  a  submariate  of  iron,  though,  if 
I  mittako  not,  overlooked  by  chemists,  exists,  for  the  pre- 
cipitate which  oxygen  occasions  in  solution  of  green  muriate 
of  iron,  contuns  marine  acid. 


•  Prot  KLiPacrtU's  EsMp.  Vol.  1,  p.  S83. 
tDr,  Dbkbt,  Phil.  Trau.  1810l 
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Poesibljr  this  yelloTF  powder,  and  the  cryBtala  of  speculaty 
iron  which  exist  in  this  VcBuvian  salt,  have  been  produced 
b;  a  nittural  eublitnation  of  muriate  of  iron,  similar  to  that 
of  tho  experiment  of  the  Duke  d'ATE^,  recorded  hy  Mag- 
QOBR,*  and  irfaich  vas  known  long  before  to  Mr.  Botlb  and 
Dr.  LBiru.t 

This  Yesuvian  8a]t,  considered  in  its  totality,  has  pre- 
sented no  less  than  nine  distinct'  species  of  matters,  and  a 
more  rigorous  investigation,  than  I  was  willing  to  bestow  oq 
it,  would  probably  add  to  their  number. 

July  8, 181 S. 


A  PEW"  FACTS  RELATIVE  TO  TIIE  COLOURING 
MATTERS  OF  SOME  VEGETABLES. 


Vimn  tbo  Fhiloaophical  TrBDMctKHN  of  th«  BujbI  Sodotj  of  London,, 
ToL  CVIII,  p.  !I0.— Bond  D«e(nbcr  18,  1817. 


I  BBOAK,  a  great  many  yeara  ago,  some  researchea  on  the 
colouring  matters  of  vegetables.  From  the  enquiry  being 
to  bo  prosecuted  only  at  a  particular  season  of  the  year,  the 
great  delicacy  of  the  experiments,  and  tho  great  care 
required  in  them,  and  consequently  the  trouble  with  which 
tbey  were  attended,  very  little  was  done.  I  have  now  noj 
idea  of  pursuing  the  subjecL 

In  destroying  lately  the  memorandums  of  the  cxperi- 
meots  which  had  been  made,  a  few  scattered  facta  were  met ; 
with  which  seemed  deserving  of  being  preserved.    They 
are  here  offered,  in  hopes  that  they  will  induce  some  other  ' 
person  to  give  extension  to  an  investigation  interesting  to- 1 
chemistry  and  to  the  art  of  dying. 


•  DtcL  dt  C&inic,  Art.  F«r. 

f  A  courM  of  practical  eluinlitr;  ij  Wiiuax  Lbwo,  IHA,  p.  63,  note/. 
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TumsoL 


^ 


U.  FouRcnoT  1)03  ndvniiccd,  somcwhoro,  tbat  tiirnsol  U 
ntislly  of  a  red  colour;  ntid  that  it  is  made  bluo  by  an 
^^itioQ  of  carbonate  of  soda  to  it ;  end  be  ssiy»  tbat  bo  baa 
^LSiractcd  tbitt  salt  from  tbe  tnriiAot  of  the  shops. 

If  turnsoi  contained  ciirlwnate  of  »odn,  its  inftuions  should 
precipitate  earths  and  metals  from  acids. 

I  (li'l  not  find  nn  infusion  of  turnaol  in  water  to  have  the 
}&ast  effect  on  soUitions  of  mtiriato  of  lime,  nitrate  of  load, 
oacsriatc  of  pintiria,  or  oxalate  of  potash. 

Xte  tinctures,  or  infusions,  consequently,  contain  ncitber 

'any     alkali,  nor  any  linio;    nor  probably  any  acid,  cittior 

I0060  or  combined.    This  is  an  favourable  to  the  opinion  of 

i  r«c  bcint;  cmplnved  in  the  preparation  of  turnsol. 

I    put  a  little  sulphuric  acid  into  a  tincture  of  turnsol,  tlicn 

a^cl<2<l  cballc,  and  heated;  and  the  blue  colour  was  restored. 

It   B.pp«ars,  tbcrefore,  that  the  natural  colour  of  tunisol  is 

DOt  red,  but  blue,  sioce  it  is  such  when  neither  disengaged 

a^d  or  alkali  is  present. 

t^o  addition  of  chalk  bronght  the  cold  liquor  liack  to  a 
blue  colour;  the  carbonic  acid  absorbed  by  ii^  during  tbe 
cScrvcBcence  of  the  carbonate  of  lime,  being  euflicient  to 
keep  it  red. 

Some  turnsol  was  put  into  distilled  vinegar.  An  eSbr- 
*eeccnce  aro«e;  and  aflcr  some  time  the  acid  was  become 
MUtrolized.  On  examining  tbe  mixture  with  a  glass,  there 
*ore  seen,  at  the  bottom  of  the  vcsoel,  a  multitude  of  grains 
like  snad.  It  was  found  on  trial  that  these  grains  were  car- 
bonate of  time;  probably  of  slightly  calcined  Currara 
mwble. 

VhtD  tamsol  is  treated  with  water  till  this  no  longer 
^■jti  irts  lay  color  wliaterer,  tbo  remaining  insoluble  matter 
is  Heady  na  blue  as  at  first. 

Attids  Dwdo  this  blue  iosoloblo  matter  red,  but  did  not 
txtRkct  ftny  r«d  tincture. 

Oartmoite  of  soda  did  not  affect  it. 
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If  tho  vegetable  part  of  this  blue  residuom  ia  burned 
away,  or  it  ia  wasbocl  off  with  water,  a  portion  of  smalt  is 
obtuined. 

On  exhaling,  on  a  water  bath,  a  tincture  of  tomsol,  the 
oolouriiig  matter  is  left  in  a  dry  state. 

This  matter  heated  iu  aptatiuaepoon  over  a  candle,  tume- 
fied couoiderably,  as  much  as  starch  does,  became  blaek  and 
smoked,  but  did  not  readily  inflame,  nor  did  it  bum  away 
till  the  blow  pipe  was  applied.  It  then  burned  pretty 
readily,  leaving  a  large  quantity  of  whito  saline  matter. 
This  eaiiuc  matter  saturated  by  nitric  acid  afforded  crystals 
of  nitreto  of  potush,  and  some  minute  erj'stuls  like  hydrous 
sulphate  of  lime. 

Is  this  potash  merely  that  portion  of  this  matter  which 
exists  in  all  vegetable  suhHtaiiccs  ?  or  is  the  colouring  matter 
of  turnsol  a  compound,  analogous  to  ulmin,  of  a  vegetable 
principle  aud  pot«b?  Its  low  combustibility  gives  some 
sanction  to  this  ide£ 

Qf  the  eohimng  matter  of  the  violet 

Tho  violet  is  well  known  to  bo  coloured  by  a  blue  matter 
which  acids  change  to  red;  and  alkalies  aud  their  carbon- 
ates first  to  green  and  then  to  yellow. 

This  same  matter  is  the  tinging  principle  of  many  other 
vegetables:  of  some,  in  its  blue  state;  of  others,  made  red 
by  an  acid. 

If  the  petals  of  tho  red  rose  are  triturated  with  a  little 
water  and  carbonate  of  Ume,  a  bine  liquor  ia  obtained.  Al< 
kalis,  and  soluble  carbonates  of  alkalis,  render  this  blue 
liquor  green ;  and  acids  restore  its  red  colour. 

The  colouring  matter  of  the  violet  exists  in  tho  petals  of 
red  clover,  the  red  tips  of  those  of  tho  common  daisy  of  the 
fields,  of  tho  blue  hyacinth,  tho  holly  hock,  lavender,  in 
the  inner  leaves  of  the  urtichukc,  and  in  numerous  other 
fiowers.  It  likewise,  made  red  by  an  acid,  colours  tlie  akin 
of  several  plumbs,  and,  I  think,  of  the  scarlet  geranium, 
and  of  the  pomegraoate  tree. 
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The  red  cabbage,  and  the  rind  of  the  long  radish  arc  also 
coloured  by  this  principle.  It  is  remarkable  that  these,  oa 
being  merelj  bruised,  b«coni6  blac;  and  give  a  bltie  infu' 
cion  with  water.  It  ia  probable  that  the  reddening  a«id  in 
these  cases  is  tbo  carbonic;  and  which,  on  the  rupture  of 
tho  voBSoU  which  enclose  it,  escapes  into  the  atmosphere. 

QT  st^ar-ioaf  jiaper. 

This  paper  has  been  employed  by  Bsrouak  as  a  chemical 
lOstrumenL    I  am  ignorant  of  what  it  la  coloured  with. 

Sulphuric,  muriatic,  nitric,  phosphoric,  and  oxalic  aa<l9 
make  it  red.  Tartaric  and  citric  acids,  made  rather  yellow 
spots  than  red  ones.  Distilled  vinegar,  and  acid  of  amber, 
bad  no  aflect  on  ic 

Carbonate  of  soda  and  caustic  potash  did  not  alter  the 
bine  colour  of  this  paper. 

Water  boiled  on  tliis  paper  acquired  a  vinous  red  oolonr; 
carbonate  of  lime  put  into  this  red  liquor,  did  not  affect  its 
colour:  nor  did  carbonate  of  soda  or  caustic  potash  change 
it  to  blue  or  green. 

Cold  dilute  sulphuric  acid  extracted  a  strong  yellow  tino> 
tore  from  iliia  boiled  paper;  carbonate  of  lime  put  to  this 
yellow  tincture  made  it  blue;  but  on  filtering,  tho  liquor 
which  passed  waa  of  a  dirty  greenish  colour;  and  sulphuric 
acid  did  not  make  it  red :  a  blue  matter  was  lell  on  the 
filter,  which  was  not  made  red  by  acetous  acid ;  but  \vae  so 
by  sulphuric. 

After  this  treatment  the  paper  remained  brown;  seem' 
ingly  such  as  it  was  before  being  dyed  blue. 

It  should  seem  that  there  are  at  hast  two  colouring  mat- 
ters in  this  paper;  one  red,  wliiob  is  oxtricablc  from  it  by 
water;  the  otlier  blue,  which  requires  the  agcucyof  an  acid 
to  extract  it 

Its  insolubility  in  water,  and  low  degroo  of  sensibility  to 
acids,  distinguish  the  blue  matter  from  tarnsol;  towhich  its 
not  being  ufTcctcd  by  alkalis  otbcrwiso  much  approximate 
it.    Its  easy  solubility  iu  dilute  suphuric  acid,  and  being 
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reddened  by  it  and  soreral  other  acids,  show  it  not  to  be 
indigo. 

Of  the  btaek  mitlbeny. 

The  expressed  juice  of  this  fruit  is  of  a  fine  red  colour. 

Caustic  potash  made  it  groou,  which  f^dually  hecamo 
j'cllow. 

Cai'boiiato  of  soda  did  not  make  it  green,  bnt  onljr  blue. 

Carbonate  of  ammonia  changed  it  to  a  vinous  red,  rather 
than  to  bine  ;  and  this  redness  increased  on  standing. 

Caustic  ammonia  made  it  bluer  than  its  carbonate ;  but, 
on  standing,  the  mixture  bocamo  of  the  same  vinous  red. 

The  mulberry  juice  mixed  with  carbonuto  of  lime  became 
purple.  On  filtering,  a  red  liquor  passed;  and  the  carbon* 
ate  of  lime  left  on  the  filter  was  blue.  An  addition  of 
whitening  to  the  red  filtered  liquor  did  not  alter  its  colour; 
nor  did  this  second  portion  of  whitening  become  blue^ 
Heatiog  did  not  affect  the  red  colour  of  this  liquor;  bo  that 
it  WM  not  owing  to  carbonic  acid,  disengaged  from  the  car- 
bonate of  lime.  Caustic  potaeh  instantly  made  this  red 
liquor  a  fine  green,  and  gradunlly  yellow. 

Sulphuric  acid  rendered  alt  the  above  mixtures  florid  red. 
It  is  remarkable  that  the  mixtures  with  ammonia,  and  car- 
bonate of  ammouia,  which  were  become  quite  vinous  red  by 
standing,  were  made  a  jtcrfcct  blue  by  the  sulphuric  acid 
before  they  were  reddened  by  it.  It  would  hence  seem  that 
th«  rod  colour,  caused  by  these  alkalis,  wa«  owing  to  an 
excMB  of  them ;  and  that  in  ft  less  quantity  they  %vould  have 
produced  a  blue. 

The  filter,  into  which  the  mixtnre  of  mulberry  juico  and 
chalk  had  been  thrown,  waa  become  tiuged  blue.  Water 
did  not  remove  thia  colour.  Sulphuric  acid  made  this  paper 
florid  red.  Caustic  potash  did  not  alter  ita  blue  colour ;  but 
put  on  the  places  made  red  by  sulphuric  acid,  it  restored  the 
blue  colour,  but  did  not  produce  green. 

Future  experiments  must  decide  whether  this  blue  matter 
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is  the  same  as  tltat  of  tunwol ;  or  as  the  blae  matter  which 
the  experiments  above  hare  indicated  in  sujar-loaf  paper. 

The  jaiow  of  many  other  froita,  as  black  chomcc,  red 
currants,  the  ekio  of  the  berries  of  the  buckthorn,  elder 
bcrrivs,  privet  berries,  ke.,  seerned  to  be  made  onir  blue  bj 
mild  fixed  alkalis,  bat  greea  hy  caustic^  Pozaling  anoma- 
lies, however,  oecarionally  piveont  themselves,  which  seem 
to  show  a  near  relalioo  between  the  soTctal  blue  colouring 
matters  of  T^etables,  and  tbeir  easy  tnasitioD  into  one 
another. 

T%e  com  p<gipy. 


The  petals  of  the  common  red  poppy  of  the  fields  rubbed 
on  paper  stun  it  of  a  reddish  purple  colour. 

Solution  of  carbonate  of  soda  put  to  this  staiD  occaaoned 
but  little  change  in  it 

Caustic  potash  niade  it  green. 

Caustic  ammoiua  scorned  not  to  have  more  efibot  on  it 
than  carbonate  of  eodft. 

Somo  poppy  petals  being  bruised  in  a  mixture  of  water 
and  marine  acid,  formed  a  florid  red  solution :  a  superabun- 
dance of  chalk  added  to  this  red  liquor,  did  not  make  it 
blue ;  but  tamed  it  to  a  dark  red  colour  exactly  tike  port 
wine. 

Some  poppy  petals  bruiecd  in  a  weak  solution  of  carhoo- 
ate  of  Boda,  and  the  mixture  filtered,  the  liquor  which  came 
through  was  not  at  all  blue,  but  of  a  dark  red  colour  like 
port  wine.  Caustic  potash  made  this  rod  liquor  green, 
which  finally  became  yellow. 

Some  dried  poppy  petals  of  the  shops,  gave  a  strong 
obscure  vinous  tincture  to  cold  water.  This  red  tincture 
heated  with  whitening,  did  not  alter  to  blue,  but  preserved 
its  red  colour. 

These  very  imperfect  experiments  may  perhaps  suggest 
the  idea,  that  the  colouring  mutter  of  this  flower  is  the  some 
as  the  red  colouring  matter  of  the  mulberry. 
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Tho  iiiEpisdaUtd  juicv  of  the  ripe,  or  semi-ripe,  berries  of 
the  huckthoru,  coostitute  the  pigment  called  sap  green ;  by 
tho  Fronoh,  vert  dc  vcssic.  ThU  species  of  groou  matter  ia 
eotircly  different  from  the  commou  grcoo  matter  of  vege- 
tables. 

It  is  soluble  in  n-ater. 

Carbonate  of  soda  and  caustic  potash  changed  the  eoln- 
tion  of  sap  green  to  yellow.  Paper  tinged  by  sap  green  is 
a  sensible  test  ot  alkalis. 

Sulphuric,  nitric,  and  murine  acid,  made  it  red.  Carbon- 
ate of  lime  added  to  a  reddened  solution,  restored  the  green 
colour,  which  tborcforo  appeata  to  ba  the  proper  coioiir  of 
tho  substance. 

Tho  green  colour,  which  the  last  infusions  of  galls  present, 
appears  to  be  difibrent,  both  from  tho  usual  green  of  v^e- 
tablcs,  and  from  sap  green. 

Some  animal  greens. 

A  green  pnceron,  or  aphis,  being  cruahed  on  white  paper, 
emitted  a  grceo  juice,  which  was  immediately  mode  yellow 
by  carbonate  of  potash  (wrongly  called  sub-carbonate.) 

There  are  email  gnats  of  a  green  colour:  crushed  on 
paper,  they  make  a  green  stain,  which  is  permanent. 
Neither  muriatic  acid  nor  carbonate  of  soda  altered  this 
green  colour.  It  is  consequently  of  a  diilbrent  nature  from 
the  foregoing. 
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Oy  A  NATIVE  COMPOUND  OP  SULPHURET  OP 
LEAD  AND  ARSEXIC. 


Tnm  TlMRMM't  AnnU  of  PkiloMptij,  ToL  XIV.,  1819,  p.  96- 


Paws,  J/a.v  19,  ISia 

This  minend  U  found  in  U[)per  ValaU,  in  Swiizcrla&d. 
It  ia  IcMlgcd  in  a  vhite,  ^ranose,  coropoQDd  carbonato  of 
liioe  aud  iiuignc«ia.  It  is  OL-conipanied  in  thia  rock  hj  ng- 
olar  crystals  of  yellow  sulphuret  of  iron  ;  by  red  eulpharef 
of  arsenic ;  and  by  some  other  subatances. 

Tbis  compound  sttlphnret  has  a  metallic  aspect.  It  is  of 
agreycoloor;  it  is  exceedingly  brittle  and  soft ;  its  fracture 
in  some  directions  i^  perri.-ctly  vitreous;  but  in  at  least  one 
directioo.it  is  cridently  tabular;  but  the  size  of  the  frog- 
menta  I  had,  not  exceediog  coarse  sand,  precluded  research 
with  respect  to  crystalline  conatructioa.  By  trituration, 
this  ore  afforded  a  red  powder. 

At  the  blow.pipe,  this  ore  melted  instantly  on  the  con- 
tact of  the  point  of  the  6ame.  It  smoked  connderably; 
and  a  small  Same  was  risible  on  the  surface  of  the  melted 
button.  On  cooling,  tbis  button  forced  out  a  quantity  of 
fluid  matter  from  its  interior.  During  the  fusion,  the  bead 
oecaeionalty  sn-elled  up,  and  puSs  of  dcose  smoke  issued 
from  it ;  duo  evidently  to  a  volatile  matter,  which  the  fire 
expelled  from  another  less  volatile.  Finally,  a  button  of  a 
more  fixed,  less  fusible,  white  metalliu  tnatter,  extensible 
under  the  hammer,  v,-as  loft,  and  which  proved  to  be  lead. 

Some  bit«  of  this  compound  sulphuret  heated  in  a  tube 
over  a  candle,  melted,  and  a  red  sublimate  rose,  which  be- 
came ^llow  on  cooling,  and  looked  like  orpimeaL 

Some  of  tbii;  ore,  being  fused  with  nitro,  deflagrated,  and 

became  a  white  oxide.    The  solution  of  tbis  nitre  afforded 

a  white  precipitate  with  muriate  of  barytea;  and  with 
6 
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nitrate  of  silver,  a  brick-red  precipitato  of  urseniote  of 
6ilver. 

The  white  precipitate  by  muriate  of  barytes  was  only 
partially  soluble  in  nitric  acid.  Tbo  iiiBolublo  part  of  tbia 
precipitate,  of  wbich  tbe  quantity  was  80  minute  that  no 
balance  would  have  been  sensible  to  it,  was  carefully  col- 
lected on  to  a  very  small  bit  of  charcoal  fixed  to  a  pin.  It 
was  then  strongly  heated  at  the  blow-pipe.  This  bit  of 
charcoal  now  put  into  a  drop  of  water,  placed  on  a  silver 
coin,  immediately  made  a  black  stain  of  sulphuret  of  silver 
on  the  coin.  This  is  the  nicest  test  I  am  acquainted  with 
of  the  presence  of  sulphur,  or  sulphuric  acid,  in  bodies. 

The  quantity  I  possessed  of  this  mineral  for  experiment 
was  very  small.  The  above  trials  were  made  with  particles 
little  more  than  visible  ;  however,  the  results,  I  think,  suffi- 
ciently establish  the  nature  of  the  constituent  parts.  Their 
respective  proportions  must  remain  for  inquiries  on  another 
scale. 

From  Thomson's  Annala  of  Philosophy,  Vol.  XVI,  1820,  p,  100. 

Compound  of  Sulpiiurel  fj  Lead  and  ATienir. — This  is  a  now  minetftl 
eppcics  UiBcovcriid  by  Mr.  Sraitbson,  un:l  di'scribcd  hy  him  in  tho  AnjiaU  of 
Pbiloaophy,  liv.  96.  It  wos  found  in  a  ma^npsian  limo  rock  in  ihe  Upper 
Vuluis.  It  ha$  n  mctalliu  aspect,  s  grey  colour,  end  a  fracture  in  loma 
directions  vitreous,  in  others  filiated.  When  triturated,  yiolds  a  rod  pow- 
der. Mr.  Siniihson,  by  a  set  of  very  minute  but  satisfactory  cxperimento, 
demonstrated  tbat  its  conatitucDts  were  Eulphur,  arsenic,  and  lead. 


a  ::>x2f  iazrss^x  IT 
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la^i  i^foL  ii'i  -liiti-;  ii>Ci.i:  -^.  ^-  ;.  :;■;  ':tr.'  >t,  .:s>,"a 
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Soddenlr  beaiied.  i:  ^ccner::a»c  ■v:v''er.:'_v :  V-:;:  h«N\i 
dowlr,  it  beeuse  wLi:e  »::d  07i,;.:t.  The  •^t^.'w;  crv  d;J 
not  ■ppear  to  fose  it.  or  [^tvcucv  i::y  furihor  sl^cra::.'^  :u  it. 

jeIsh,  bat  no  rednctioa  of  leii  :.vk  p"4c«.    X^.-:  having  *ajr 
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nitrate  of  Bilver,  a  brick-red  precipitate  of  arseniata  of 
silver. 

Tlie  white  precipitate  by  muriate  of  barytes  was  only 
partially  soluble  in  nitric  acid.  Tbc  insoluble  part  of  tbiB 
precipitate,  of  whicb  the  quantity  was  so  minute  that  no 
balance  would  have  becu  sensible  to  it,  was  carefully  col- 
lected on  to  a  very  small  bit  of  charcoal  fixed  to  a  pin.  It 
was  then  stronj^ly  heated  at  the  blow-pipe.  This  bit  of 
charcoal  now  put  into  a  drop  of  water,  placed  on  a  silver 
coin,  immediately  made  a  black  stain  of  sulphurct  of  silver 
on  the  coin.  This  is  the  nicest  test  I  am  acquainted  with 
of  the  presence  of  sulphur,  or  sulphuric  acid,  in  bodies. 

The  quantity  I  possessed  of  this  mineral  for  experiment 
was  very  small.  The  above  trials  were  made  with  particles 
little  more  than  visible ;  however,  the  results,  I  think,  Buffi- 
cieiitly establish  tho  nature  of  the  constituent  parts.  Their 
respective  proportions  must  remain  for  inquiries  on  another 
scale. 

From  Thomson's  Annslfl  of  Philosophy,  Vol.  XVI,  1820,  p-  100. 

Compound  of  Sulphurtt  nf  Lead  and  Arsenic, — Tbis  is  a  new  minaral 
Epocica  discovcrod  by  Mr.  Smilhsoti,  und  described  b;  him  in  tho  AmaiM  of 
Fhiloiophy,  xiv.  96.  It  was  found  in  a  mugncBlan  lima  rock  in  the  ITpper 
Tulaia.  It  has  n  metallic  anpci't,  &  grc;  colour,  and  a  fracture  in  lOlttB 
direcliona  vitreous,  in  otlisrs  filiated.  When  Iriturated,  yields  a  rod  pow- 
der. Mr.  Smitheon,  by  a  set  of  very  minute  but  saliafuctory  eiporimenti, 
demoQBtrated  that  ita  conelitucnts  were  sulphur,  arsenic,  and  lead. 
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ON  NATIVE   HYDROUS   ALUMINATE  OF  LEAD, 
OR  PLOMB  GOMME. 


Prom  Thomton'i  Anonli  of  PlithMOptij,  Tol.  XIV,  1810,  p.  SL 


PaIUB,  J/fljF  22,  1819. 

I  see  in  the  Annah  of  Pkilosoph/  for  tbis  mostli,  wliicb  I 
have  very  lately  received,  an  analyDiii  by  M.  Borzoliue  of 
the  inincnil  which  wua  formerly  known  here  under  Uio 
name  of  "  i>1omb  gomnio." 

The  first  di8co%"cry  of  tbo  composilion  of  this  cingular 
^gHtwtancc  belongs,  bowcvor,  to  my  illustrious  and  uufortu- 
latc  friend,  and  indeed  distant  relative,  tbc  late  Smitbeon 
Tcnnant.  Uo  ascertained  when  last  nt  Paris,  on  pieces  fur- 
nished bim  by  M.  Gillet  do  Laumont,  that  it  was  a  combi- 
nation of  oxido  of  lead,  alumina,  aud  water. 

At  that  time  I  i-eccii'cd  a  small  epeciraeii  of  this  rare.ore 
from  M.  do  Laumont,  iiccompaaied  with  a  label,  of  which 
the  following  h  a  copy  ; 

"  Uydrnte  d'alumine  ot  de  plorab  reconnu  jiar  Mr.  Tch- 

Eliaiit,  du  Iliielgoai,  prfis  Poulliiouen,  en  Bretange  (Fiiiiaterre) 

qui  puroit  clrc  la  inenic  eubstunuc  decrite  par  Itont^  de  I'lele, 

torn.  iii.  dc  la  Cristatlogntpbie,  p.  i99,  comme  plumb  rouge 

«n  Mftlactitc. 

"  J*en  si  dit  qnelquee  mots  en  Mai,  1786,  dans  lo  Journal 
de  Physique,  p.  386,  F.  16." 

Thia  ore  is  of  a  yellow  colour ;  it  otherwise  bears  bo  great 
a  rCBcmblaiice  to  tbc  siliceous  substance  found  near  Frank- 
fort  on  the  Mein,  called  MUlloa  glass,  that  it  might  bo  mis- 
taken  for  it 

Suddenly  heated,  it  decrepitated  violently;  but  heated 
slowly,  it  became  wliite  and  opaque.  The  utmost  firo  did 
not  appear  to  tiiHC  it,  or  produce  any  further  alteration  in  it. 

It  dissolved  readily  in  borax  into  a  colourless  trAn^puroat 
I^Um,  but  no  reduction  of  lead  took  place.    Not  having  any 


68 


muTIKOS   or  JAHIS   SHITHSOX. 


carbonate  of  soda  nt  hand,  I  added  a  particle  of  nitro,  wbose 
deflagration  producing  potash,  lead  was  revived. 

A  bit,  which  bad  been  luado  tvliito  by  ignition,  bein^ 
wetted  with  nitrate  of  cobalt  and  again  ignited,  became 
blue. 

Heated  in  a  glass  tube  over  a  candle,  it  decrepitated,  be- 
came opaque  and  white,  and  water  sublimed. 

Mr.  Tennant  mentioned  to  mo  a  sort  of  explosion  occdK 
sioned  by  the  sudden  expulsion  of  the  water,  and  eharacter- 
ifltic  of  this  ore,  which  took  place  when  it  was  heated  at  the 
blow-pi[>e.  With  the  very  minute  ]>artiolcs  I  have  tried,  do- 
effect  of  this  sort  was  perceived. 

The  above  characters  will  prove  sufficient,  I  apprehend^ 
to  make  this  substance  known  when  met  with. 

PromTboaiMa'*  AnnalRor  Phil<>t.>j>hj,  Vol.  XVl,  1820,  p.  100. 

Plomb  Gommd. — Ur.  SmitbiHin  faui  given  us  toma  inlcKating  doUils- 
rMpwting  tba  hlitory  nod  pToporiica  of  thl*  minnrul,  which  b  a  hydrous 
alumiMOU  ^  Uad.  It  hn*  a  vvlluw  uoluur,  un<I  h  t^xcct-dingly  timilRr  In 
•PpaarBiMW  to  Mplkn  gliu».  Wlion  hoiitcd,  It  dc«rL-piintni  vioknlly ;  K&d 
If  it  tx)  b«alal  by  tliu  tiluw-pjpe,  iii  tuntui'l  Willi  no  alk&li,  load  I'  ri>dticnd. 
lu  nuiuro  WW  Aral  Mccrioincil  by  Mr.  Tuiiuunt.  BcrKcliui  lioi  Utuly  ansU 
jMd  It.  Tba  rntull  of  hit  aniilyii*  wUI  ba  found  in  Ibn  AnnaU  of  PJiilota- 
pAf,  xUi.  981.     (S»u  AnnaU  <yf  Fkiloiaphj/,  xir.  31.] 


ON  A  FIBROUS  METALLIC  COPPEIt 


From  'Otrmtoti^  AniutU  of  Fbiloaopbj-,  Vol.  XVI,  1820,  p.  W. 


Paris,  March  17, 1820. 

Sib;  There  occur, in  mineral  collections,  pieces  of  a  cop- 
per slag,  having  fibres  of  metallic  copper  in  its  cavities.  I 
bavQ  seen  this  fibrous  copper  crrooeouslj  placed  among 
native  coppers. 

I  possess  Himples  of  this  kind  from  a  foundery  in  the 
Ilartz.  Tho  metailic  copper  in  the  cavities,  or  air-holes,  i» 
so  delicately  slender  as  to  be  a  metallic  wool. 
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From  several  contiideradotui,  it  appeared  to  ine  to  he  be* 
jond  all  doubt  tliat  the  opinion  of  these  fibres  having  been 
produced  bjr  cryetallizatioD  waa  perfectly  inadmissiblo ;  and 
I  vraa  for  a  very  long  time  totally  unable  to  come  to  anj 
conjecture  with  respect  to  the  mode  in  which  they  had 
originated. 

Looking  on  one  of  these  specimens  this  morning,  an  idea 
struck  me  which  it),  X  am  convinced,  the  solution  of  this 
knotty  problem. 

It  occurred  to  me  that  theso  fibres  had  been  generated  at 
the  instant  of  consolidation  of  the  fused  sing.  That  by  its 
shrinking  at  that  moment,  it  hud  comprcsnod  dro{is  of  cop- 
per, still  in  a  fluid  state,  diapcrved  in  its  subslance,  and 
«qQ«ezcd  a  portion  of  it  through  the  minute  spaces  between 
its  panicles,  under  this  fibrous  form,  into  its  cavities,  or  air*- 
holes. 

For  this  operation  to  take  place,  the  concurrence  of  sev- 
eral conditions  i^  required.  The  slag  must  be  so  thick  and 
pasty  OS  to  retain  metallic  copper  scattered  through  it.  It 
must  have  developed  bubbles  of  some  gas  which  huvo  oecb- 
fliooed  vacuities  in  it  It  must  bo  less  fusible  tliim  the  cop- 
per, but  in  80  very  small  a  degree  that  the  copper  coqsoU- 
ilatcs  OS  the  fibres  of  tt  are  formed. 

It  is  evident  that  on  this  supposition  these  fibres  of  copper 
are  produced  by  a  process  entirely  the  same  as  that  employed 
for  the  manufactory  of  macaroni  and  vermicelli ;  and  which 
are  made  by  forcing  paste  through  small  apertures  by  the 
pressure  of  a  syringe.  It  is  wire-drawing  performed  in- 
Tcrsely — by  propulsion  instead  of  traction. 

As  soon  as  this  hypothesis  had  presented  itself  to  mo,  I 
became  anxious  to  ascertain  whether  I  could  give  birth  to 
this  fibrous  copper  at  the  blow-pipe.  I  melted  a  small 
fragment  of  the  slag;  and,  on  breaking  it,  I  had  the  grati- 
fication of  finding  its  tittle  cavities  lined  with  minute  fibres 
of  metallic  copper  as  those  of  its  greater  prototype. 

I  wiiilied  now  to  ferm  the  slug  itself  which  was  to  aflbrd 
the  copper  fibres.     As  I  had  asccrlaiucd  the  slag  of  the 
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Ilartz  to  consist  of  sulphur,  copper,  and  iron,  I  had  recourve 
to  the  yellow  eulphurct  of  copper  and  iron.  To  produce 
the  required  portion  of  metallic  copper,  I  calcined  somo 
sniuli  fruginvnts  of  (biii  yellow  ore  at  the  tip  of  the  exterior 
ftomt.  Finding  that  I  hod  exceeded  the  proper  point,  und 
rendered  them  too  infuMble,  I  added  a  little  of  the  raw  ore; 
and  after  encountering  a  few  diJIioultJe»  succeeded  in  pro- 
ducing a  little  tnaea  of  slag,  whoso  internal  cavities  pre- 
sented me,  on  breaking  it,  with  the  fibres  of  copper  which 
were  the  object  of  my  toil. 

A  repetition  of  these  experiments  in  a  furnace,  on  a  larger 
scale,  wonld  undoubtedly  have  yet  more  successful  results. 

It  deserves  to  be  noticed  that  the  carved  form  which  these 
fibres  of  copper  generally  have  is  entirely  favourable  to  the 
foregoing  theory  of  their  formation,  and  equally  contrary  to 
the  supposition  of  their  being  produced  by  crystallization. 

The  power  to  which  bos  been  ascribed  the  phenomenon 
which  forms  the  subject  of  thcso  pages  has  hitherto  been 
overlooked.  It  has  not  been  considered  wliat  the  effects 
might  bo  of  the  contraction  of  a  melted  mass  at  the  moment 
of  its  congelation.  It  is,  however,  a  means  of  effecta  which 
may  have  acted  on  many  occasions  in  tho  earth.  Two  mat- 
tcreof  unequal  fusibility,  and  of  no  attraction  to  each  other, 
arc  not  unlikely  to  liave  occurred  blended  iu  u  state  of  fusion ; 
and  then  tho  most  fusible  to  have  become  prcBscd  out  from 
betiveen  the  particles  of  tbo  other  when  it  eolitniii'd.  If 
some  evolved  vapour  had  opened  cavities  in  the  mass,  or 
rents  ha<l  formed  in  it,  the  fluid  matter  will  have  escaped 
fVom  the  preeiiture  into  these  voids,  as  has  happened  with 
the  copper.  If  these  receptacles  for  it  have  been  wanting, 
it  must  have  flowed  to  the  external  surfaces,  and  may  have 
formed  a  crust  there.  The  matter  which  lines  or  fills  tho 
cavities  of  some  lavas  has,  perhaps,  been  so  introduced  into 
them. 

A  knowledge  of  tho  productions  of  art,  and  of  its  opera- 
tions, is  indispensable  to  the  gcolo^sl.  Bold  is  the  man 
who  undertakes  to  assign  effects  to  agents  with  which  he 
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las  no  acquaintance ;  wbich  be  Dever  lias  beheld  in  action ; 
to  wboee  indisputublo  results  be  is  nn  utter  stmogcr;  who 
eagoges  in  the  fabrication  of  a  world  alike  unskilled  in  the 
ibroes  and  tlie  materials  which  he  emplo^-s. 


AN  ACCOUNT  OP  A  NATIVE  COMBINTATrON  OP 
SULPHATE  OF  BARIUM  AND  FLUORIDE  OP 
CALCIUM. 


Tnm  ThomaoBl  AnntU  of  Ptntw^pby ,  Vol.  XVI,  1830,  p.  48u 


Paris,  Monk  24, 1820. 

Sir  :  I  acquired  this  anbatance  in  Derbyshire.  It  is  many 
.  jears  since  I  ascertained  its  constitution.  I  have  examined 
several  minerals  which  in  appearance  bore  a  resemblance  to 
it,  but  have  not  found  any  of  them  to  be  of  the  some  nature. 
This  species  would  hence  appear  to  be  of  rare  occurrence 
jn  the  earth. 

This  substance  formed  a  vein  about  an  inch  wide  in  a 
coarse  shell  Hmestone.  Next  to  this  substance  was  a  layer 
'of  crystals  of  sulpburet  of  lead;  and  between  theee  and 
the  limestone  rock  a  layer  of  ciystals  of  carbonate  of  cal- 
cium. 

I  infer  that  these  matters  filled  a  rortical  fissure  in  tho 
limestone  stratum ;  and  from  tho  ideas  I  entertain  of  (he 
mode  by  which  such  fiMures  have  generally  become  occu- 
pied by  their  contents,  I  believe  them  to  have  been  succcs- 
Btreiy  deposited  in  it  by  sublimation,  either  through  the 
intense  vehemence  of  sublerratican  fire,  or  by  the  agency  of 
tho  vapour  of  water,  or  of  aomo  other  gas. 

This  compound  matter  bears  in  its  general  appearance  so 
strong  a  resemblance  to  fine  compact  grey  limestone  that 
the  eye  can  probably  not  distinguish  between  them. 

Porty-two  grains  of  it  lost  11.2  gn.  iu  rain  water  at  tho 


72  WRITINGS   OF  JAHE3  BlflTHBOn. 

1oiniK>rAturo  of  61'*  Fabr.;  consequently  its  dcneity  is  3.750. 
Tlic^o  4'2  gra.  of  tliis  stone  by  laying  in  tbe  water  did  not 
iibjKirb  into  tbcir  substance  a  quantity  of  it  eqoal  to  oae- 
toiilh  t»f  n  grain. 

It  »li»os  iu»t  murk  glass,  and  is  readily  scraped  to  a  powder 
by  a  kniti'.  It  niarkod  sulpbato  of  barium.  Its  hardness 
and  that  of  llnnriilo  of  oaU'ium  appeared  to  be  the  same. 

It  sbowod  no  oloi-trioity  by  boat.  By  friction  it  readily 
Ivi'anio  oli'i'triliod. 

In  ibo  tin.'  it  lost  no  woigUt. 

.\t  tlio  V-ow-j>ipo.  it  roadily  melted.  The  little  bead  wliile 
w  tV.si.'n  w;»s  tr;i;is;^an.'iit.  On  ovo!vir.^.  it  became  opaqnfl. 
TV.o  tr^»ns;^at\'!U'y  oi  iV.o  K'a.i  r,;  a  mc'.ied  state  is  best  seen 
\v;:V,  A  very  ■.v.;v.".:;o  ov.o.  0;i  :'js;:ij  this  matter  long,  it 
Sj'nSvJS  .■■;;  :V.v~  \V:i",  ar..i  Vv.\"r.vs  ::i  re:":a.";."'TT  mass. 

With  Kt:ix.  ::  liiss.-'.viv.  w;:';  i:rts:  ef erve$cence  into  a 
brv'wr.  jt'ssa.     1:*  ■.-.■.:,V,  s:^'-c  ".-j  -^se-i,  the  ff'ass  appeared- 
o;:i:t' V's>-k.  V,::  ^".rsw;-,  ou:  :.>  a  :hr:5i  w::h  tbe  tongs, it 
«-**  :>u;-,^  :.^  K-  o:"  s  ::"i  hva,-:r.:h  ;:"..-::;r.     These  coloon 

\V;;:-.  ■.•.■.■.>-,N\if-.-:,-  sji':  -.:  :.;si-I  — i:h  i^fijvt&rence  to  a 

v\jir  o,'".',",r';Ss  c  AS*.  -iV-Lr.  "ri'.-i":;    .■Ti.z^^r,  i=d  white  on 

J  -  ;.x*  ■  ...  .^.    ^.'  •* 

*-■'■'  --J.     ."  -  *    -  -   ... 

\  vi-:  .\-  .■:'  t"-^  s  sr.-r?  ■n:.-.,!i  rii  :•=■:-  /ii«i  on  the 
,--ji~,\M!  N- vc  A  .-.  v  *  -■.-.-:■  -■:'  — i:;-  ;  -  x  r'i:*  <•:  ntvef, 
:  vtvo.\  i:.';-  "A.';  i  >  :.:i  >:■;■  .f  >^  r^ir;:  ::  silver  on  it 

?"  #  ":  :  -■:'  "•,".■•.-,  ^^  ■-.,  ;7^T?.-:.-^-i.  r:  i  iT'r  ::"  Barine 

o.'.'..       r.v   s'-r  .\.----.:    S7'. ■; -i-Ti-.-'^DiCy.  a^vnie^^ 
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S.4  gra.  of  lUs  aiBen]  ia  nrj  fine  povdo' 
wn  ht  mMBn  in  as  exeess  of  marine  and  tQl  all  aetion 
««  ibea  lad  CBMsd.  'nwoD&eotred  poctsoa  wwhed  and 
goiQr  ieoited  trri^bed  S.Ji  gn.  The  add  liad  aoqiiired 
Bsw ;  ao  tbat  thiea  nuoenl  ccmtaiss  a  meikaaieal  admixture 

of   jfi[^  of  carimoale  of  cakaom. 

Thb  fine  powder,  wfaiefaliadbeea  treated  with  tbe  marine 
•ad,  had  ralpharic  acid  erapocated  to  drrttes  on  it  in  a 
platinma  enable.  It  waa  tbea  digeeted  in  dilate  marine 
add.  On  en^wtating  this  aolatioo,  a  Urge  quantity  of 
nlpbate  of  ealciam  in  ojstde  waa  obtMned. 

From  tbeae  r^nlta,  salpbarie  add.  flaorine.  batytce,  and 
lime,  appear  to  be  tbe  eleinents  of  this  ouneral.  It  is  con- 
seqiKodjialerable  that  its  proximate  prindples  are  sulphate 
of  barioro  and  flaoride  of  calcism. 

Tbe  following  experimeDts  were  made  to  obtun  aoB« 
idea  of  the  proportiona  in  wbidi  these  two  eoaapooiid  com* 
ponents  of  this  mineral  exist  in  it: 

5.6  gnu  of  dnsstooe  in  powder  were  heated  in  aplatjntim 
cnicihie  in  so  large  a  qoantity  of  snlphoric  add  as  to  be  eo- 
tirelr  dissolved.  Tbe  mtxtnre  was  then  exhaled  dry,  and 
ignited.  Tbe  weight  was  now  7.8S  grsi.  The  increaae  bad, 
therefore;,  been  as  •^. 

This  aogmentation  of  weight  could  ariee  only  from  the 
ijkange  of  the  flaoride  of  calcIam  into  sulphate  of  calcium. 

To  know  to  what  quantity  of  fluoride  of  ualdum  it  cor> 
responded,  two  grs.  of  pare  fluoride  of  caldum  in  eahtile 
powder  were  trnUed  with  ealphuric  acid  till  ifac  sajnnonta- 
ti«)  of  wdght  ceased.  The  two  grains  bad  then  become 
3.65  gra.;  acconiingly  the  augmentation  of  weight  was  ^ 
1.65  =  ,%■ 

This  Derbyshire  mineral,  therefore,  consists  of 


Sulphate  of  barium 
Fluoride  of  caldum 


6L6 
48.6 


100.0 
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Some  error  is  created  by  the  admixed  carbooato  of  lime ; 
and  which  had  not  been  removed. 

This  mineral  presents  ns  with  a  remarkable  caeo  of  coi 
liination ;  that  of  a  neutral  salt  with  a  body  which  is  not 
sait,  hut  belongs  to  an  order  which  is  analogous  to  metallic 
oxidcH.  I  have  met  with  another  instance  of  the  same 
kind.  I  have  examined  transparent  crysUils  which  were 
composed  of  anbydroaa  sulphate  of  calcium  and  chtorido 
of  eodium. 

These  combinatioQB  of  their  compounds  may,  however, 
perhaps,  appear  to  eomo   persona  to  cast  donbta  on 
opinion  that  chlorine  and  fluorine  are  not  acids. 

These  compounds  will  still  be  deserving  of  p&rtioul 
attention  from  consinting  of  four  matters. 


4 


'^ 


ON  SOME  CAPILLARY  METALLIC  TIN. 


Prom  Tbomaon's  AnnaU  of  Fbiloiophj,  Vol.  XTTI— K*w  6eri«i, 
Vol.  1—1831,  p.  271. 


Paris,  Etbruary  17, 1821. 

Sir  :  JL  Ampere,  a  few  days  ago,  accidentally  in  conver- 
sation, mentioned  a  fact  to  me  which  much  excited  nif^^ 
attcntJou,  aa  it  appeared  to  me  completely  to  confirm  th^H 
explanation  I  had  ventured  to  oflbr  of  the  mode  of  forma- 
tion of  the  capillary  copper  in  the  slag  of  the  Ilartz,  printe^^ 
in  the  Aimals  of  Philosophy  for  July,  1820.  ^^ 

For  BOmo  purpose  of  the  arts,  Mr.  Clement  formed  a 
cylinder  of  copper,  and,  to  give  it  strength,  introduced  into 
it  ft  hollow  cylinder,  or  tube,  of  cast-iron.  To  complete 
the  union  of  these  two  cylinders  somo  melted  tin  was  mo 
between  them.  With  the  exact  particulars  of  this  construo* 
tion,  I  am  not  acquainted,  but  the  material  circumstance  ia» 
that  during  the  cooling  of  this  heated  moss,  a  portion  of 
the  melted  tin  vm  forced  by  the  alteration  of  volume 
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TO 


tbo  cjlimlcr*  Ihnugh  Ote  mbiUmee  of  tho  cast-iron  cylinder, 
and  issued  ovor  its  intcrnnl  siirfuce  in  the  state  oi  Jibres, 
wbicb  wcro  curled  and  twisted  in  various  directions.  Thia 
form  in  tlio  fibres  of  copper  I  bad  considered  as  very  favoutv 
able  to  tny  bypothcKis.  Sucb  was  tho  tenuity  of  these  fibres 
of  tin  that  little  tutls  of  tbem  applied  to  the  flamo  of  a 
candle  took  tire,  and  burned  like  cotton. 

This  passage  of  melted  tin  through  ea«t-iron  baa  a  perfect 
agreement  with  the  passage  of  water  by  prcssuro  through 
gold,  and  tends  to  elucidate  and  confirm  the  account  of  the 
celebrated  Florentine  experiment.  Had  tho  water  on  that 
occasion  issued  solid,  it  would  have  l>c«n  in  fibrea. 

This  penetration  of  solid  matters  by  fluids,  by  means  of 
great  raocbanical  force,  will,  perhaps,  come  to  be  thought 
deserving  of  more  attention  than  has  been  yet  paid  to  it ; 
besides  any  scientific  results  to  which  the  consideration  of 
it  may  lead,  it  may  bo  found  to  luEtbrd  compound  substances, 
not  otherwise  obtainable,  and  of  value  to  tho  arts. 
I  am,  air,  your  mudt  obedient  servant, 

JaUKS  SlUTUSOX. 


OTS  THE  DETECTIOX  OP  VERY  MINUTE  QUAN- 
TITIES OP  ABSE\IC  AND  MERCURY. 


Trom  ThoiMOB'*  Aaanb  of  PbiluMplijr,  Vol.  ZX ;  Now  SciiM,  Tot.  IV, 

18K,  p-  127. 


Sn :  To  bo  able  to  discover  exceedingly  small  qaantitie« 
of  areentc  and  mercury  must,  on  many  occasions,  prove 
conducive  to  the  purposes  of  the  chemist  and  tho  miticralo- 
gUt,  more  especially  now  that  a  very  dimtniebed  scale  of 
experiment,  highly  to  the  advantage  of  these  sciences,  is 
becoming  daily  luoro  generally  adopted. 

Bat  the  occasion  above  all  others  in  which  the  power  of 
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doing  this  18  important,  are  those  of  poisonings.  Iii  these 
it  is  oncn  of  the  first  moment  to  be  able  to  pronoanco  mth 
certAiDty,  from  portions  of  matter  of  extreme  minuteness, 
on  the  existence  and  the  nature  of  the  poison. 

Of  Arsenic. 

I  have  already  communicated  the  method  here  proposed 
for  the  discover;  of  arsenic  b;  employing  it  in  the  analysis 
of  the  compound  sulphurct  of  lead  and  arsenic  from  Upper 
Valais,  printed  in  the  ArtTials  of  Philosophy  for  August, 
1819,  but  not  having  meutioned  the  generality  of  its  appli- 
cation, or  the  great  accnracy  of  it,  it  seems  not  soperfluoas, 
from  the  importance  of  the  subjeot,  to  resume  it 

If  arsenic,  or  any  of  its  compounds,  is  fused  with  nitrate 
of  potash,  arseniate  of  potash  is  produced,  of  which  the 
solution  aftbrds  a  brick-red  precipitate  with  nitrate  of  silver. 

In  coses  where  any  sensible  portion  of  the  potash  of  the 
nitre  has  become  set  free,  it  must  be  saturated  with  acetous 
aoid,  and  the  saline  mixture  dried  and  redissolved  in  water. 

So  small  is  the  quantity  of  arsenic  required  for  this  mode 
of  trial,  that  a  drop  of  u  solution  of  oxido  of  arsenic  in 
water,  which,  ut  a  beat  of  64.5^  Fabr.  contains  not  abo^e 
l-80th  of  oxide  of  arsenic,*  put  to  nitrate  of  potash  in  the 
platina  spoon  and  fused,  affords  a  considerable  quantity  of 
arseniate  of  silver.  Hence  when  no  solid  particle  uf  oxide 
of  fmcnie  caa  be  obtained,  the  presence  of  it  may  bo  estab- 
lished by  infusing  in  water  the  matters  which  contain  it 

The  degree  in  which  this  test  is  sensible  is  readily  deter- 
mined. 

With  5.2  grains  of  silver,  I  obtained  0.4  grains  of  arse- 
niate of  silver ;  bat  0.65  grain  of  silver  was  recovered  fi-om 
the  liquors,  so  that  the  arseniate  had  been  furnished  by  4.55 
grs.  of  silver. 

In  a  second  trial  7.7  grains  of  silver,  but  of  which  only 
6.8  gruns  precipitated,  yielded  9.5  grs.  of  arseniate. 


<■  Ohinii«  de  Tb^aftrd,  tl,  p.  1ST. 
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Tbo  mean  is  140.17  from  100  of  silver. 
If  WG  eoppoBQ  100  of  silver  to  form  107.6  of  oxide,  wo 
ibnll  have 

Oxido  of  silver  -  ■  107.50 

Acid  of  arsenic  -  -  32.67 

CJonaeqaently  1  of  acid  of  arsenic  will  produce  4.29  of 
a.x-'S<^niate  of  eiiver;  1  of  white  oxide  of  arsenic,  4.97;  and 

II    of  arsenic,  6.56. 
Of  Mercury. 
-^^11  the  oxides  and  saline  compounds  of  mercury  laid  ia 
a      drop  of  marine  acid  on  gold  with  a  bit  of  tin,  quickly 
nrvrx  ^Igamate  the  gold. 
-^^  particle  of  corrosive  sublimate,  or  a  drop  of  a  solution 
of    it,  may  be  thus  tried.     The  addition  of  marine  acid  is 
not    Tequired  in  this  case, 

^iuantities  of  mercury  may  be  rendered  evident  in  this 
■'^o.y    which  could  not  be  so  by  any  other  means. 

Tliis  method  will  exhibit  the  mercury  in  cinnabar.  It 
ti*tist  be  previously  boiled  with  sulphuric  acid  in  the  platina 
Bpoon  to  convert  it  into  sulphate. 

Oinnabar  heated  in  solution  of  potash  on  gold  amalga- 
^n^tes  it. 

-A-  most  minute  quantity  of  metallic  mercury  may  be  dia- 
<'*>'vered  in  a  powder  by  placing  it  in  nitric  acid  on  gold, 
^'ying,  and  adding  muriatic  acid  and  tin, 

-A_    trial  I  made  to  discover  mercury  in  common  salt  by 
™e  present  method  was  not  successful,  owing,  perhaps,  to 
"*e    Smallness  of  the  quantity,  which  I  employed. 
I  am,  sir,  yours,  &c., 

Jaubs  Smithson. 
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SOME  IMPRO\'^MENTS  OF  LAMPS. 


Ftom  Thwawo'e  AnnaUof  Philosopliy,  Vol-  SX;  Now  Sari<3*,Ti}l.  IT, 

18S2,  p.  suy. 


But :  It  IB,  I  think,  to  bo  regretted,  tbat  tboeo  vrho  culti* 
vato  science  frequently  withhold  improvtimoots  in  their 
ap[)arutuH  und  proueisaee,  from  which  they  thonisolvca  derive 
advantage,  oniag  to  their  uot  doemiDg  tbom  of  sufficient 
mu^C'iitudo  for  publication. 

When  the  fiolc  view  is  to  furthor  a  pursuit  of  wboso  im- 
portaacc  to  iQuokind  u  coaviction  exists,  all  ttutt  can  do  so 
should  be  imparted,  however  itmall  may  appear  (ho  merit 
which  attache)}  to  it. 

Of  the  Wkks  of  Lamps. — The  great  length  of  wick  com- 
mouiy  put  to  lamps  for  the  purpose  of  auppl^iug  the  parC 
which  coiabuBtioa  dcdiroy^,  is,  ou  several  accounts,  ex- 
tremely iiicoureniooL  It  occupies  much  space  in  the  vessel, 
and  requires  an  enlargement  of  ita  capacity ;  it  is  frequently 
the  oocaaion  of  much  dirt,  tio.  This  great  length  of  wiek 
is  totally  uuneccissary. 


Tig.  I. 


Tif.  2. 


Figs- 


jng.4. 


^^ 


It  is  advantageoosly  eappHod  by  a  tube  containing  a  bit  of 
cotton  wiek  about  its  own  length,  or  some  cotton  wool,  fig. 
1,  and  at  the  end  of  which  is  placed  a  stout  bit  of  wiek  or 
cotton  wool,  fig.  2. 

Thb  looeo  end  receives  a  supply  of  oil  from  the  cotton 
under  it  with  which  it  is  put  into  contact,  and  when  it  bo-' 
comes  burned,  it  is  easily  renewed. 
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A  loose  ring  of  wick  may  in  like  manner  be  applied  to 
the  argaiid  lamp.  This  removes  the  necessity  of  the  Icmg 
tube  into  which  the  wicka,  now  used,  descend,  and  thas 
greatly  contracts  this  lamp  in  height. 
I  Cff  Wax  Lamps. — Oil  is  a  disagreeable  combustible  for 
,Bmall  cxpcriractital  purposes,  and  more  especially  when 
'lamps  are  to  be  carried  in  travelling.  I  have,  therefore, 
Mibstituted  wax  for  it  I  experienced,  however,  at  first, 
eome  difficulty  in  accomplishing  ray  object. 

The  wiclu  of  my  lamps  are  a  single  cotton  thread,  waxed 
by  drawing  through  melted  wax.  This  wick  is  placed  in  a 
burner  made  of  a  bit  of  tinned  iron  sheet,  cut  like  fig.  8, 
and  the  two  parts  a  a  raised  into  fig.  4. 

This  burner  is  placed  in  a  china  cup,  about  1.65  inches  in 
diameter,  and  O.G  in.  deep.  Fragments  of  wax  are  pressed 
into  this  cup.  But  great  care  must  bo  taken  that  each  time 
the  lamp  is  1ighte<l,  bits  of  wax  are  heaped  up  in  contact 
with  the  wick,  so  that  tfae  flame  shall  immediately  obtain 
ft  supply  of  melted  wax.  This  ia  the  great  secret  on  which 
the  burning  of  wax  lamps  depends. 

When  the  wick  is  consumed,  the  wax  must  be  pierced 
with  a  large  pin  down  to  tlie  burner,  and  a  fresh  bit  of 
waxed  cotton  introduced. 

I  employ  a  wax  lamp  for  tfae  blowpipe.  This  haa,  of 
course,  a  much  lai^r  wick,  and  this  wick  has  a  detached 
cod  to  it,  as  above  described. 

Ej^tpushmg  Lamps. — The  best  way  of  doing  tliis  is  to 
«xtinguieh  the  ignited  part  of  the  wick  by  putting  sound 
wax  on  to  it,  and  then  blowing  the  Same  out.  This  pre- 
serves the  wick  entire  for  future  lighting  again. 

This  mode  applied  to  candles  is  much  preferable  to  the 
Qse  of  an  extinguisher,  or  douters,  to  which  there  are  many 
I  objections. 
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ON  THE  CRYSTALLINE  FORM  OP  ICE. 


Tron   Thomson'!  Annali  of  Philosophy,  Vol.  ZXI;  Now  SwUi,  T<1- 
T,  1828,  pige  840. 


JtforeA  4, 1828.  _ 

Sib  :  I  have  just  aeea  a  memoir  in  the  An&ales  de  Cbi' 
mie  et  de  Physique  for  Oct.  1822,  but  published  about  * 
month  ago,  oa  the  crystalline  form  of  ice. 

Mr.  Hcricart  de  Thnry  is  said  to  have  observed  ice  *" 
hexagonal  and  triangular  prisms ;  and  Dr.  Clarke,  of  CftC^ 
bridge,  in  rhoraboidoa  of  120"  and  60". 

M.  Haiiy  supposed  the  form  to  be  octahedral,  and  so  d  ** 
Bom6  de  I'lule ;  and,  if  I  mistake  not  mncb,  there  is  in  ^■-'* 
ancient  volume  of  tho  Journal  de  Physique  by  Kozier,  £»''• 
account  of  ice  in  acute  octahedrals. 

Arc  these  accounts  and  opinions  accurate  ? 

Hail  is  always  crystals  of  ice  more  or  less  regular.  "Wh  ^  ^ 
they  are  sufficiently  so  to  allow  their  form  to  be  ascertained^' 
and  which  is  generally  tho  case,  it  ia  constantly,  as  far  a^  ^ 
have  observed,  that  of  two  hexagonal  pyramids  joined  bn.^*® 
to  base,  similar  to  that  of  tho  crystals  of  oxide  of  siliciix  *— ° 
or  quartz,  and  of  sulphate  of  potassium.  One  of  the  pyr^' 
mida  ia  frunca/ec/,  which  leads  to  the  idea  that  ice  becotn 
electrified  on  a  variation  of  its  temperature,  like  tourm- 
line,  silicate  of  zinc,  &c. 

I  do  not  think  that  I  have  measured  the  inclination 
the  faces  more  than  once.  The  two  pyramids  appeared 
form  by  their  junction  an  angle  of  about  80  degrees. 

Snow  presents  in  fact  the  same  form  as  hail,  but  imp^ 
feet.     Its  flakes  arc  skeletons  of  the  crystals,  having 
greatest  analogy  to  certain  crystals  of  alum,  white  sulphur 
of  iron,  ie.,  whose  faces  are  wanting,  and  which  consist 
edges  only. 

In  spnng  and  autumn ;  that  is,  between  the  season 
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iBnow  and  that  of  hail,  the  hail  which  falls  partakes  of  the 
nature  of  both,  ia  partly  the  ont;  and  the  other ;  ite  crystals, 
though  regular,  arc  opaque,  of  Httlc  BoliJity,  and  consist, 
like  snow,  of  au  imperfect  union  of  graioB,  or  Bmnller 
crystala. 


[A  MEAKS  OF  DISCRI^U NATION  BETWEEN  THE 
[      SULPEATE8  OF  BARIUM  AND  STRONTIUM. 


[Vrotn  Thonuon'a  Anoala  of  Philosophy,  Vol.  XXI;   New   Berlei,   Vol. 
V,  1823,  pugoSOQ. 


April  2,  1823. 

Sir:  To  distinguish  harytes  and  strontiau  from  one  an- 
other, it  is  directed  in  No.  19  of  the  Journal  of  the  Royal 
Institution  to  dissolve  in  an  acid  which  forms  a  soluble  salt 
with  them,  to  decompose  by  sulphate  of  soda,  and  to  add 
Bubcarhonate  of  potash  to  the  filtered  lirninr.  If  the  earth 
tried  is  Btrontian,  a  precipitate  falls ;  if  barytes,  not. 

When  these  matters  are  in  a  state  to  be  soluble  in  an  acid, 
a  more  certain,  I  apprehend,  and  undoubtedly  a  much  easier 
proceeding,  is  to  put  a  particle  into  a  drop  of  marine  acid 
on  a  plate  of  glass,  and  to  let  this  Bolutiou  crystallize  spon- 
taneously. The  crystals  of  chloride  of  barium  in  rectangu- 
lar eight-sided  plates  are  immediately  distinguiahable  from 
the  fibrous  crystals  of  chloride  of  strontium. 

I  have  not  repeated  the  process  above  quoted ;  but  if  sul- 
phate of  strontium  did  possess  the  solubility  in  water  there 
implied,  this  quality  presented  a  ready  method  by  which 
mineralogists  would  be  enabled  to  distinguish  it  from  sul- 
phate of  barium.  On  trial  I  did  not  find  water,  or  solution 
of  sulphate  of  soda,  in  which  sulphate  of  strontian  had  long 
lain,  produce  the  least  cloud  on  the  addition  of  what  is 

called  Bubcarbonate  of  soda. 
6 
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The  m«ati8  I  bavo  long  cmploj-cd  to  disttiipii'i)]  the  two 
sulphates  npart  wii8  to  fusu  witli  curboiiato  of  eodn,  wash, 
dissolve  in  marine  acid,  &c.;  but  this  process  requires  more 
timo  and  trouble  thn»  is  nln'ays  williugly  bestowed,  and 
may  even  present  difiicuKies  to  n  person  not  familiarized 
with  mauipuliUions  on  very  small  quantities. 

A  few  months  aj^  a  method  occurred  to  me  diverted  of 
these  objection!).  The  mineral  in  6nc  powder  is  blended 
with  chloride  of  barium,  and  the  mixlare  fused.  The  mass 
IS  put  into  spirit  of  wine,  whose  flame  is  coloured  red  if 
the  mineral  waa  sulphate  of  strontium.  The  red  colour  of 
the  flame  is  more  apparent  wbon  the  spirit  Is  made  to  boil 
while  burning,  by  holding  tbe  plalinu  spoon  contjiining  it 
over  tbe  lamp. 


ON    THE    DISCOVERT    OF    ACEDS    tN    MESERAt 
SCBSTANOES. 


Prom  Tbomton'i  Ann«1t  of  PbiloMpby,  Vol.  XXt ;  Now  Snrl**,   Tol. 
r,  1823,  pHgo  8S4. 


Aprit  12, 1823. 

Snt:  Acids,  it  is  well  known,  have  been  repeatedly  ovoi^ 
looked  in  miuonit  substances,  and  hence  dubiousness  sHU 
hovers  over  the  consUtution  of  many,  altboufth  they  have 
formed  tbe  subjects  of  analysis  to  Homo  of  the  greatest 
modem  chemista. 

To  be  able  to  dissipate  all  doubts — ^to  ascertain  with  cer- 
tainly whether  an  acid  does  or  does  not  exists  and,  if  one  is 
present,  its  species,  and  this  with  aiicb  facility  that  iho  trial 
may  bo  indefinitely  renewed  at  pleaauro,  and  mndo  by  all, 
BO  Ihat  nono  need  believe  but  on  the  testimony  of  his  own 
experiments,  is  tbe  degree  of  analytical  power  which  it 
wouhl  be  desirable  to  possess. 

So  far  as  I  have  gooo  ia  tbwo  respects,  I  here  impart 
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As  tho  CftrboDQtca  oftoda  and  of  potash  precipitate  all  the 
solutions  of  cartba  and  nictaU  in  actda,  so  do  they  decom- 
pose all  their  salts  bj  fusion  with  them.     Fusion  wiih  car* 
,  bonate  of  soda  or  potash  affords  there  a  general  method  of 
iting  acids  from  all  other  matters. 
Lead  forms  an  insoluble  compound  with  all  the  mineral 
■Acids  except  the  nitric.     It  may  consequently  he  immo* 
'diately  knotvn  ^Thetfaer  a  mineral  does  or  docs  not  contain 
an  acid  element  bj  tho  carbonate  of  soda  or  potash,  n*ith 
which  it  has  been  fused  afler  saturation  by  acetous  acid, 
forming  or  not  forming  a  precipitate  wth  a  solution  of  lead. 
If  the  production  of  a  precipitate  proves  tho  presence  of 
:  Aa  acid,  tho  dctcrminution  of  its  epecics  will  present  no  great 
fidifficulty. 

1.  Sulphurie  Add. — If  tho  alkali  which  has  recoivcd  it 
kirom  the  mineral  is  fused  on  chnrcoai,  and  tlicn  laid  in  a 
.  drop  of  water  placed  oa  silver,  a  spot  of  eulphurct  of  silver 

will  be  produced,  as  1  have  stated  on  a  former  occasion.* 
Bright  copper  will  likewise  serve  for  this  purpose. 

Fusirin  iu  the  blue  flamo  will  often  bo  sufficient  to  dooxi- 
dato  the  sulphur. 

It  is  Qoedless  to  obsei-ve  tliat  the  alkali  used  in  this  trial 
inust  itself  be  perfectly  free  from  sulphuric  acid.  When 
Buch  is  not  possessed,  its  place  may  be  supplied  by  Kochclle 
ealt,  or  by  cream  of  tartar. 

2.  Muriatic  Acid. — I  have  likewise  discovered  a  test  of 
chlorine,  and  consequently  of  muriatic  aeid,  of  delicacy 
equal  to  the  foregoing.  If  any  matter  coutaining  cblorioe 
or  muriatic  aeid  ia  laid  on  silver  in  a  drop  of  solution  of 
yellow  sulphate  of  iron,  or  of  common  sulphate  of  copper, 
a  spot  of  a  black  chloride  of  silver,  whoso  coloor  is  indo- 

Lpcndcntof  light,  and  which  has  not  been  attended  to  by 
I  chemists,  is  produced.    The  chlorine  in  a  tear,  in  saliva, 
even  in  milk,  may  bo  thus  made  evident.     When  the  quan- 
ta^ of  chlorine  in  a  liquor  is  very  small,  a  bit  of  sulphate 


*  Ansnli  of  Philoiophy  be  Jal7i  1630. 
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of  copper  p)ac«d  ID  it  on  the  silver  is  proferabto  to  a  solu- 
tion. To  Gild  vlilorino  in  milk,  I  put  some  sulphate  of 
copper  to  it,  and  placed  a  smuU  piece  of  bright  silver  iu  the 
iDixturo. 

8.  Phosphorie  Acid. — The  alkali  containing  it,  alter  satu- 
ration by  acetous  acid,  gives  a  sulphur-yellow  precipitate 
with  nitrate  of  silver,  which  no  other  acid  does.  The  pre- 
cipitate obtained  with  lead  crystallizes  on  the  blow-pipe. 
M.  Berzflius's  elegant  method  of  detecting  phosphoric  acid 
is  universally  known. 

4.  Boradc  Acid. — Its  presence  in  carbonate  of  magnesia, 
and  in  some  other  of  its  compounds,  is  indicated  by  the 
gr«en  colour  they  give,  during  thoir  fusion,  to  the  flame  of 
the  lamp. 

M.  Gay-Luseac  has  observed  that  a  solution  of  boracio 
acid  in  an  acid  changes  the  colour  of  turmeric  paper  to  red, 
like  an  alkaU.*  Borax,  to  which  sulphuric  acid  has  been 
pat,  does  00,  and  the  same  is  of  course  the  case  with  a  bead 
of  soda  cuntuiiiiiig  boracic  acid. 

The  most  certain  test  of  boracic  acid  in  a  soda  bead,  &c., 
is  to  add  sulphuric  acid  to  it  and  then  spirit  of  wine,  whose 
flame  is  coloured  green,  if  boracic  acid  is  present. 

6.  Arsenical  Acid, — Alkali  containing  it  produces  a  brick- 
rod  precipitate  with  nitmtc  of  silvcr.f 

6.  Oavmie  Add. — Chromato  of  soda  and  its  solution  arc 
yellow,  and  so  is  the  precipitate  with  lead.  Thiit  with  silver 
Is  rod. 

Cbromatc  of  soda  or  potash  Ihsed  on  a  plate  of  clay  leaves 
green  oxide  of  chromium. 

Cliromate  of  lead  fused  on  a  plate  of  clny  produces  a  very 
dark-grcon  mass,  which  is  probably  vhrumate  of  lead ;  with 
an  addition  of  lead,  it  forma  a  linb  red,  or  orange  gloss. 

Lead  added  to  the  green  oxide  left  by  cliromate  of  soda 


*  Ajinatst  da  Cblinie  et  do  Phj(i(|uu,  tumo  xr'i.  p.  T6. 
f  .dMiMbe^  FkOofphjf,  N.  6.  vol.  iv.  p.  I2T. 
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fin  tlio  clajr  pUtc,  diuolviM  it,  and  forms  an  orange-coloured 


^Vht 


M  groon  oiddo  of  chroTnium  eoraetimes  acts  tlie  [uirt  of 
jin  mcid.  I  liavo  soon  a  conibinution  of  it  with  oxido  of  Icud 
found  in  Siberia,  in  regular  bcxagoaol  prisma,  having  the 
cix  odgoe  of  tbc  terminal  face  truncated  (Ilaiiy,  pi.  Ixv-iii. 
'£g.  63):  melted  with  lead  on  the  clay  plate  tltiu  would  un- 
doubtcdly  produce  tbo  ornng«  glaas;  and  fused  witb  mtnito 
of  potash  it  would  form  ohromate  of  potash. 

7.  Molybdie  Acid. — If  molybdato  of  soda  or  potash,  or,  I 
apprehend,  any  other  molybdatc,  is  heated  in  a  drop  of  aul. 
phuric  acid,  tbo  mixture  becomes  of  a  most  beautiful  blue 
colour,  cither  immcdiiitely,  or  on  cooling. 

The  solution  of  mulybdate  of  i^oda  in  sulphuric  acid 
affords  with  martial  prussiato  of  potash,  a  precipitate  of  the 
same  colour  that  copper  docs.  Tincture  of  galls  gives  with 
this  acid  solution  n  gri^^n  prceipitntc;  but  with  an  alkalioo 
solution  of  molybdic  acid  galls  produce  n  fine  orango  pre- 
cipitate. If  au  alkali  ia  put  to  the  green  precipitate,  it 
becomes  orange;  and  if  an  acid  to  tbo  orange  precipitate, 
,  it  becomce  greco. 

^V<  T^tngiHc  Acid. — If  tuQgstate  of  soda  is  licatod  with 
enlphurio  acid,  tbo  granules  of  precipitated  tungstic  acid 
become  blue,  but  not  tlie  solution  ;  and  the  phenomena  can- 
not bo  confounded  with  those  presented  by  molybdiito  of 
eoda.  Martial  prussiato  of  potash  has  no  efieet  on  this  acid 
liquor. 

Tincture  of  g»lU  put  to  the  solution  of  lungstate  of  soda 
'in  water  docs  not  affect  it.     On  the  addition  of  an  acid  to 
this  mixture,  a  brown  precipitate  forms. 

If  tongstatc  of  soda  ia  heated  to  dryness  with  a  drop  of 
mariatic  acid,  a  yellow  maM  is  loft  On  cxtroctingtbc  salino 
matter  by  water,  yellow  acid  of  tungsten  remains.  It  ia 
readily  »o1ublo  in  carbonate  of  soda.  If  taken  wet  on  the 
blade  of  a  knife,  it  soon  becomes  blue.  This  h  made  very 
erident  by  wiping  the  blade  of  the  knife  with  a  bit  of  white 
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paper.  Poasihly  a  small  remainder  of  mumticoraulpburic 
ftcid  among  it  ia  required  tor  thia  eflcct. 

0.  NSrie  Acid. — Xitratc  of  ammonia  prodacoa  no  dcfia- 
gration  when  filtering  paper,  wetted  witli  n  solution  of  it  and 
dried,  is  burned;  the  salt  volatilizing  before  igoitiou,  most, 
or  all,  the  other  nitrates  deflagrate. 

If  metallic  copper  is  put  into  the  soluljon  of  a  nitrate, 
sulphuric  acid  added,  and  heat  applied,  the  copper  dissolves 
with  effervescence. 

10.  OaTbonie  Acid. — It  ia  to  be  discovered  in  the  mineral 
itself.  The  application  of  heat  is,  in  some  coma,  required 
to  render  the  ofTervescence  sensible.  It  has  been  someiimcn 
overlooked  in  bodies  trom  want  of  attention  to  this  ciroum- 
stance. 

11.  S3kn.^\.  simple  and  sufficient  test  of  it  ia  the  form- 
ation of  a  jelly,  when  its  combination  with  soda  is  put  into 
an  acid. 

It  has  evidently  not  been  intended  to  enumerate  all  the 
meuis  by  which  the  presence  of  each  acid  in  the  soda  bead 
coutd  be  perceived  or  established.  Little  has  boen  said  be- 
jond  what  appeared  required  and  sufficient 


Mention  has  been  mode  above  of  small  plates  of  clay. 

Tbey  arc  formed  by  extending  a  white  refractory  clay  by 
blows  with  the  hammer,  between  the  fold  of  a  piece  of 
paper,  like  gold  between  akius.  The  clay  and  paper,  are 
then  cut  together  with  aciasars  into  pieces  about  4>10tb9  of 
an  inch  long,  and  2^10ths  of  an  inch  wide,  and  hardened 
in  the  lire  in  a  tobacco-pipe. 

They  are  very  useful  additions  to  the  blowpipe  apparatus. 
They  admit  the  use  of  a  new  test,  oxide  of  lead.  They 
show  to  great  advantage  the  colours  of  matters  melted  with 
borax,  ka.  Quantities  of  matter  too  minute  to  bo  tried  qd 
the  coal,  or  on  the  platina  foil,  or  wire,  may  bo  examined 
on  them  alone,  or  with  fluxes.     Copper  may  bo  instantly 
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found  ID  gold  or  silver  by  fusing  the  elightest  scrapings  of 
them  witli  a  little  lead,  Ac,  £c. 

Cat  into  very  small,  very  acnto  triangles,  clay  affords  a 
substitute  for  Sausaure's  sappare. 


AJS  IMPROVED  METHOD  OF  MAKING  COFFEE. 


Froco  ThontMB**  Aaaalt  of  Plitloioptiy,  Vol.  XXItf  Now  Series,  Vol. 
VI,  1823,  pigo  M. 


Jwu  4,  1S23. 

Sre :  From  the  highly  fugacious  natare  of  that  part  of 
coffee  on  which  il^  fine  fiavour  depends,  a  practice  has  becomo 
very  generally  adopted  of  late  years  of  preparing  the  liquor 
by  mere  percolation. 

This  method  has  not  only  the  great  defect  of  being  ox- 
cesaively  wasteful,  but  the  poffoe  is  likewise  apt  to  be  cold. 

Coction  and  the  preaerration  of  the  fragrant  matter  arc, 
however,  not  inconsistent.  The  union  of  these  advantage* 
is  attainable  by  performing  the  operation  in  a  close  vessel. 
To  obviate  the  production  of  vapour,  by  which  the  vcesei 
would  be  ruptured,  the  boiling  temperature  must  be  obtained 
ID  a  water-hath. 

In  my  experiments  I  made  use  of  a  glass  phial  closed 
with  a  cork,  at  fir.-(t  left  Ioohc  to  allow  the  exit  of  the  air. 
Cold  water  was  put  to  the  coSec. 

This  process  is  equally  applicable  to  tea. 

PerhapR  it  may  also  bo  employed  advantageously  in  the 
boiling  of  bops,  during  which,  I  understand,  that  a  material 
portion  of  their  aroma  is  dissipated ;  as  likewise  possibly 
for  making  certain  medical  decoctions. 

This  way  of  propuring  cofibo  and  tea  presents  various  ad- 
vantages. It  is  produaive  of  a  very  considerable  economy, 
since  by  allowing  of  any  continuuoco  of  the  cocUod  without 
the  least  injury  to  the  gooduoiss,  all  the  soluble  matter  may 
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lie  oxtractttd,  nnd  conscquontly  u  proiJortionaU!  U'ss  quAntit; 
of  tliciD  bt'comca  roquircil.  By  ullowing  th«  coflcc  to  cool 
ia  the  closed  vessel,  it  may  bo  Clten-d  through  piijicr,  thon 
returned  into  the  closed  vessel,  und  heated  ugaiii,  and  thuii 
had  of  the  ino«t  perfect  clo»riio«s  without  any  foreign  addi- 
tion to  it,  by  which  eofTce  is  impaired.  The  liquors  may  he 
kept  for  any  length  of  timo  nt  a  boiliitg  heat,  in  private 
fnniilics,  co&bc  houses,  &c..  so  as  to  be  ready  at  the  very  in* 
fltaiil  eallcd  for. 

It  will  likewise  prove  of  no  small  conveniency  to  travel- 
lers who  have  neither  kettle,  nor  coffee-pot,  nor  tea-pnt,  in 
placea  where  these  articles  are  not  to  be  procured,  aa  a  bot- 
tle will  supply  tlicm. 

In  all  cases  means  of  economy  tend  to  augment  and  di& 
fuse  comforts  and  happiness.  They  bring  within  the  reach 
of  the  many  wliat  wasteful  proceedings  confine  to  the  few. 
By  diminishing  expenditure  on  one  article,  they  allow  of 
some  other  enjoyment  which  was  before  unattainable.  A 
reduction  on  quantity  permits  indulgence  in  superior  qual- 
ity. In  the  present  instance,  the  importance  of  economy  is 
particularly  groat,  since  it  is  applied  to  matters  of  high 
price,  which  constitute  one  of  the  daily  meals  of  a  large 
portion  of  the  population  of  the  earth. 

That  in  cookery  also,  the  power  of  subjecting  for  an 
indefinite  duration  to  a  boiling  heat,  without  the  slightest 
dependitjon  of  volatile  matter,  will  admit  of  beneficial 
application,  ia  unquestionable. 
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A  DISCOVERY  OP  CHLOUIDE  OF  POTASSIUM  DT 
THE  EARTH. 


From  Tliomioti't  Annoli  of  PhllMOpbr,  Vol.  XXII ;  K«ir  Serial,  Tol. 
VI,  183S,  pago  268. 


SiH :  A  BBD  ferruginous  mtus,  contaiuiug  vciofl  of  a  white 
crystalline  matter,  part  of  a  blook  which  wm  said  to  hare 
iM^n  thrown  out  of  Vesuvius  during  a  lAt«  eruption,  wm 
brought  to  me,  with  a  request  that  I  would  tell  what  it  wa». 

This  red  ferruginous  rock  was  a  spongy  lava,  in  the  sab- 
stance  of  which  was  here  and  there  lodged  a  crystal  of 
augite  or  pyroxene  of  IXaiiy,  or  of  hornblende. 

The  white  matter  filled  most  of  the  larger  cavities,  and 
was  more  or  lesa  disseminated  through  nearljr  the  whole  of 
the  mass. 

It  had  a  saline  appearance;  a  tabular  fracture  could  b« 
seen  in  it  with  a  lens,  and  in  some  few  places  regular  cabi> 
cal  crystals  were  discernible. 

I  supposed  it  to  be  chloride  of  sodium,  or  muriate  of  am> 
monin. 

Heated  in  a  matrosB,  it  decrepitated  slightly,  and  melted, 
but  little  or  nothing  sublimed. 

This  white  matter  dissolved  entirely  in  water.  Laid  on 
silver  with  sulphate  of  copper,  it  produced  an  intense  black 
etaiD. 

Chloride  of  barium  added  to  thu  solution  caused  only  a 
very  slight  turbidncan,  due  probubly  to  some  sulphate  of 
lime  which  is  prcseut. 

Tartaric  acid  occatiioucd  an  abuudaut  formation  of  crys* 
tals  of  tartar.     Chloride  of  plaliuum  immediately  threw 
down  a  precipitate,  and  distinct  octahedral  crystals  of  the 
,  Munc  nature  afterwards  appeared. 

On  dcoompoflition  by  nitric  acid,  only  prismatic  crystals 
of  nitrate  of  potash  could  be  perceived.     On  a  second  crys- 
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tallization,  ft  few  rhombic  crj'stals  were  diecovered ;  but 
nitrate  of  potash  eometimcs  presents  this  form. 

It  nppcnri  from  these  experiments,  that  this  white  saline 
matter  is  pan),  or  nearly  pure,  chloride  of  potasaiam. 

I  nm  inclined  to  attribute  its  introduction  into  tbeluro  to 
sublimation. 

As  cblorido  of  potassium  is  a  new  species  in  mioeralogy, 
I  ehall  send  the  specimen  to  the  British  Mueeum. 


A    METHOD    OF    FIXIIfG    PARTICLES    ON    THE 

8APPARB. 


From  ThomtoD'i  AnuU  of  rhitosophy.  Vol.  XXII ;   N«v  SerlM,  Vol. 
TI,1B28,  pngo412. 


Oelober  24,  1823. 

SiB:  When^he  species  of  minerals  are  ascertained  hy 
their  physical  qualities,  thoy  mostly  undergo  no  injury,  or 
but  a  very  slight  one ;  as  that  attending  the  determination 
of  their  hardne<a,  the  colour  of  their  powder,  their  taste, 
Ac.  This  is  certainly  a  material  advantage,  and  wonld 
highly  recommend  this  method,  was  it  constantly  adequate 
to  its  pnrpoee.  That  it  is  not  so,  however,  we  have  a  proof 
in  the  great  errors  into  which  hare  lallon  those  bei>t  akilted 
in  it.  Mr.  Werner,  its  principal  and  most  distinguished 
profesaor,  was  unable  by  its  means  to  discover  the  identity 
of  the  jargon  and  the  hyacinth ;  of  the  corundum  and  the 
sapphire;  of  his  apatito  uud  his  Epargelstein  ;  and  while  he 
thus  parted  beings,  as  it  were,  from  thomselvc*,  ho  forced 
others  together  which  had  nothing  in  common. 

The  chemical  method  justly  boasts  its  certainty ;  but  it 
carries  destruction  with  it,  and  often  bestows  the  knowledge 
of  an  object  only  at  the  expense  of  its  existence.  The  solo 
remedy  which  can  be  opposed  to  this  defect  is  to  reduce  tho 
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ncale  of  operating ;  and  thus  render  the  sacrifice  which  must 
be  made  as  email  as  it  is  possible. 

M.  de  Saussurc'a*  ingoniooa  contrivunco  for  subjecting 
the  most  minute  portions  of  matters  to  lire,  by  fixing  them 
on  a  splinter  of  supparc,  appeared  to  fulfil  the  conditions  of 
this  problem,  and  to  huvo  accomplished  all  tbnt  could  be 
desired.  It  has,  however,  beoa  scarcely  at  all  employed, 
owing  to  the  excessive  difficulty  in  general  of  making  the 
particles  adhere ;  and  in  ooasoqucnoo  the  almost  unpossc»«od 
degree  of  patience  required  for,  and  time  consumed  by, 
nearly  interminable  failures. 

Tfaat  such  should  bo  tbo  caso  could  not  but  bo  a  subject 
of  much  regret,  for  besides  economy  of  matter,  of  time,  of 
labour,  and  the  great  b«auty  of  deriving  koowlcdgo  from  eo 
diminutive  a  source,  and  attaining  important  results  with 
such  feeble  agents;  reduotion  of  volume  became,  in  this  in- 
stance, productive  of  increase  of  power,  and  thence,  of  au 
cxteuaion  of  the  series  of  qualities  by  which  substances  are 
characterised. 

A  slight  alteration  which  I  have  made  in  M.  dc  Saua- 
aarc's  process  has  removed  the  objection  to  it  To  water, 
■aliva,  gum  water,  which  he  employed,  the  last  of  which  is 
not  sensibly  superior  to  the  former,  I  have  substituted  a 
mixture  of  water  and  refractory  clay. 

Small  triangles,  or  slender  strips,  of  baked  clay  may  be 
used  in  lien  of  eappare,  which  is  not  nt  all  times  to  be  pro- 
cured ;  or  a  little  of  the  moist  clay  may  be  taken  up  on  the 
end  of  a  platJna,  or  other  wire,  and  the  object  to  be  tried 
touched  with  it.  This  way  may  bo  applied  to  pieces  of  the 
ordinary  size,  and  supersede  the  use  of  the  plaiina  tnngs. 

Bat  a  proceeding  which  I  have  only  recently  adopted  ap. 
pears  to  deserve  the  preference.  Almost  the  least  quantity 
of  clay  and  water  is  put  on  the  very  end  of  a  plattna  wire, 
filed  flnt  there.  With  this,  the  particle  of  mineral  lying  on 
the  table  can  bo  touched  in  any  part  chosen ;  for  a  moment 
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or  two  it  is  dry,  and  may  be  taken  up,  and  put  into  tbo 
fiamc,  without  tbo  clay  exploding,  us  uot  urioftcii  happens 
when  moru  of  it  is  used.  Partiulcs  of  the  lca«l  vidiblu  mi- 
nuteoCEs  may  be  thus  submitted  to  trial  with  the  utmost 
focilily.  The  contact  of  the  particle  with  the  wire  mny,  io 
general,  be  so  managed  as  to  be  extremely  rilight,  as  tbo 
slenderest  point  is  sulficicnt  to  support  it.  However,  when 
the  utmost  beat  possible  is  desired,  a  fragment  of  a  teas 
conducting  matter  may,  if  decme^t  necessary,  bo  interposed. 

Tfacrc  may  be  cases  in  which  the  presence  of  the  clay  is 
objectionable.  I  conceived  that  some  of  the  body  itself  to 
be  tried,  would  an  these  occasions,  supply  its  place.  Flint 
was  the  least  promising  of  any  in  this  respect.  It  was  se- 
lected  for  the  experiment.  With  a  paste  of  its  powder  and 
water,  pieces  of  flint  were  successfully  cemented  to  flint, 
and  some  of  this  paste  taken  on  the  end  of  a  wire,  serred, 
if  not  quite  as  well  as  clay,  yet  very  sufficiently.  Alter  sev- 
eral times  igniting  and  quenching  in  cold  water,  the  reduo 
tion  of  very  hard  mattcra  to  subtile  powder  is  attended  with 
no  difficulty. 

Earth  of  alum  M'ould  perhaps  he  preferable  to  ])ipe-clay 
for  making  the  triangles  on  strips,  and  for  ugglutinatiog 
objects  to  them.  It  would  even  have  the  odvuntage  over 
sappare  of  being  a  simple  substance.  Some  from  the  Pom 
Bhops  acquired  only  little  solidity  ia  the  fire;  but  X  afUr- 
wards  learned  tJiatit  had  been  obtained  from  alum  by  firo. 

Since  I  have  been  in  {tossession  of  this  means  of  so  cflco- 
tually  confining  the  subjects  of  examinatiou  as  to  be  able  to 
continue  during  pleasure  to  act  on  them,  I  have  directed 
but  little  attention  to  the  fusibility  of  matters.  Quartx, 
whose  fusion  has  been  called  in  question  by  M.  Borzeliu*,* 
has  seemed  to  be  quite  refractory.  On  some  few  occnsious 
when  it  has  proved  otherwise,  the  phenomena  have  neither 
corresponded  with  M.  do  Saussure's  account,  nor  been 
always  the  same,  which  certainly  admita  of  the  fusion  being 
attributed  to  an  accidental  cause. 


'  Do  r*4ii|>Ioi  du  ChftlumcAU,  p.  109. 
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Bat  I  faAT«  Iband  with  moch  surpmo  that  fltnt  nn  be 
melted  iritboot  difficnlt; ;  and  oxn  of  •  ooondt^rabltf  bulk. 
Whan  tbeltcKt  is  most  iotciue,  a  dcgrM  of  frothing  takes 
place;  where  it  U  less,  there  i*  u  swelling  of  part*  of  the 
snrfiKe.  The  tSxU  wuro  the  same  n-ith  Fronuh  and  Eog- 
Kah  fUnt,  with  blad:  and  with  bora-coloured.  Does  flint, 
like  pttcbstoac,  contain  bitamen,  which,  ut  a  certain  h«at, 
tends  to  tomcf;  it  ?  Thi«  might  explain  the  smell  from  its 
oolVnioa,  and  the  oil  which  Neumann  obtuiucd  by  its  distil- 
lation, and  to  which  no  credit  has  been  ever  given.  Ho 
doobt  tan,  I  conceive,  bo  entertained  of  flint  being  a  %"ol- 
eanic  prodnction.  On  this  point  I  niav  speak  again  at  a 
falane  c^portnnitjr. 

In  tiHng  mere  water,  diamond,  anthracite,  plotnbagOi 
were  patticulurl;  difficult  of  trial,  as  any  adhesion  the_v  had 
contracted  with  tfao  sappare  was  quickly  destroyed  by  lbs 
eotnbtistioD  of  their  surlaco, while,  as  the  intention  in  tbcir 
caso  a  not  to  subject  to  great  heat,  they  mny  b«  so  secured 
ID  the  clay  u  at  least  very  much  to  retard  their  otcapt. 
Here  acting  on  very  minuto  particles  is  ccsentiiil.  as  when 
Urge  pieces  are  employed,  the  cUect  is  too  slow  to  bo  per- 
ceptible. 

A  pleasing  way  of  dcmou^^t rating  the  cnmbuHion  of 
plumbago,  and  of  even  exhibiting  (bu  iron  in  it,  is  to  rub  a 
little  from  tho  wetted  point  of  a  pencil  on  one  of  tiie  clay 
plates  mentioned  in  a  former  paiier.* 

In  trying  diamond  it  was  imagined  that  its  glow  contin- 
ued an  unusual  time  after  removal  iVom  the  tire.  Tho  prea- 
eat  method  afforded  the  mcana  of  making  a  eomparison. 
A  fragment  of  diamond,  and  another  of  quartz,  chosen  pur- 
posely of  rather  a  larger  size,  were  lixed  near  each  other  iu 
the  clay;  and  it  was  observed  that  the  diamond  was  most 
laminoQS  while  under  tho  action  of  the  flame,  and  longer 
BO  after  removal  from  it.  Its  being  a  very  slow  conductor 
of  heat  may  occasion  in  part  the  latter  quality. 


•  AttnaU  for  Umf. 


fM  WUlTinOB   OF  JAUMB   BUITHSOIT. 

Ill  lliu  Humu  way  tlio  unoqual  fusibility  of  two  sulrataacet 
iiiuy  iirolmbly,  on  Homo  occusionB,  bo  ascertained ;  and  serve 
friiii)  ilujiiiliiiiuy  of  a  butter,  as  a  means  of  distinction  be- 
Iwuui)  Ihuiii, 

1  am,  Hlr,  yours,  &c. 

J.  Shiihbok. 


ON  SOMK  UOMl'OUNDS  OF  FLUORINR 


Vri^ii  'I'lioiiuH'ti'*  AituaU  ot  f  hil^M>.>|>hy,  Vol.  XXllI ;  New  8«iim,  ToL 
VU;  ISIM,   p,  100. 


Januojy  2, 1824. 

Sir:  Whoii  uKmbcrUiis  persons  are  seen,  in  every  direo- 
tion.  puitiuinj;  a  aubjoct  with  the  utim.>st  ardour,  it  is  DatQ- 
rul  i>.>  LViK'tuvto  chat  thoir  labors  bavo  accomplished  all  that 
WiU  wtthiii  ihcir  reach  to  i>t.'rtorin, 

U  tuuist,  itK'ivtoiv,  iu  mluorali.*^  be  supposed,  that  thoae 
aubsutiiccsi  «Ik>sc  abundance  has  placfd  them  in  every  hand, 
have  bi.vii  uiilv  scrutiuizcd, and  art' thorouirbly  understood.; 
and  lIkiC  ![*  n^'w  to  c\ccud  the  boundaries  or  the  scLenoe  it 
id  !toL  indistv  nimble  to  cxploro  ticw  pcijions  of  the  earth. 
and  i-'rov-tii'v  ;i:.i:ici's  iiiihcrio  uufi.'ssctised,  :t  is  yet  only  to 
oi-ijocc*  L'.ic  '.uosi  r;i;\',  rile  tul'si;  didicu;:  or'  aci^uisidon,  that 
iiiviuiry  ca:i  be  .(('[.'.'.cd  witii  a;iy  hope  ot  uew  results. 

A  wail-  oi  duo  coinietlou  .im:  ::ie  inaceria'is  ot  the  globe 
-iiid  :;iv!  '..'ivducts  ,*i"  liic  '.ajoracory  are  tie  same,  that  what 
M.uuie  .uti>i-d»  sponcaaooasiy  :o  men,  and  woac  :he  art  ot 
■,!ic  ciiciitist  :irep*u-es,  diifcr  ao  wavi  but  iri  the  sources  &nm 
v*lii.ti«.>;  tiicv  ure  derived,  baa  ;;ivvii  :o  the  induairT  cj£  the 
wvdwctor  .Ji' iiuiiv'rai  bodies  a u  erroneous  direction. 

Witat  i»  csstiutiai  :o  a  ikuowiudj^  oi  chemleal  beings  has 
b».vii  'eit  iu  uejiiecl:  acciduuta  ot  smail  import,  ortun  of 
■loiio,  h%i'-\:  rixed  ^cteiuiou — have  euurossed  it :  and  a  »rtile 
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field  of  discovery  has  ttios  remaioed  where  otlienviM  it 
would  have  licon  exhausted. 

Fluor  spar  has  decorated  mineral  cabinets  from  probably 
U)«  earliest  period  of  their  existence ;  every  tint  with  which 
chanott  can  paint  it;  each  casual  diversity  of  form  and 
appearance  under  which  it  may  present  itself  have  been  long 
familiar,  and  its  true  nature  continues  a  problem ;  and  its 
decomposition  by  fire  was  yet  to  be  learned. 

Fluor  ^Ktr. 

If  a  very  minute  fraj^mcnt  of  fluor  spar  Is  fastened  by 
means  of  clay*  to  the  end  of  a  platina  wire  nearly  as  fine  as 
a  hair,  which  is  the  size  I  now  employ  even  witli  fluxes,  it 
will  be  perceived  on  the  first  contact  of  the  fire  to  melt  with 
great  facility.  As  the  fu»on  is  prolonged,  the  fusibility  will 
decrease ;  protuberances  will  rise  over  the  surface  of  the 
ball ;  it  will  put  on  what  iii  designated  by  the  term  of  the 
cauliflower  form;  and  finally  become  entirely  refractory. 
On  detaching  it  from  the  wire,  it  will  prove  hollow.  This 
little  capsula  being  taken  up  again  by  its  side,  and  its  edge 
presented  to  the  flame,  thin  and  porous  as  this  edge  is,  it 
will  withstand  its  utmost  violence. 

Such  an  alteration  of  qualities  proclaims  an  equal  one  of 
nature.  X  had  no  doubt  that  the  calcium  had  absorbed  oxy- 
gen, and  parted  vnth  fluorine ;  tliat  the  mass  bad  ceased  to 
be  fluor  spar,  and  was  become  quicklime.  On  placing  it  in 
a  drop  of  water  my  coruccturc  was  confirmed;  a  solution 
took  place  by  which  test  papers  were  altered  ;  a  eremor  calcis 
soon  appeared;  and  on  allowing  the  mixture  to  become 
eponiancously  drj-,  a  white  powder  remained,  which  acids 
dissolved  with  cfl'crvescence. 

That  the  fluoric  element  was  gone  admitted  not  of  donbt 
To  pursue  it  in  its  escape ;  to  coerce  it,  and  render  it  palpa- 
ble to  the  senses,  could  not  be  required  to  establish  the  fact. 
It  may,  however,  be  done. 

■  ilniuiU  Tor  Dwonber. 
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Tlic  op«D  tube  <lc«crit>cd  by  M.  Bcrz«IIas  in  his  valuable 
work  on  the  blowpipe,  is  adnpted  to  the  purpose  by  an  addi- 
tion to  it.  A  Bmall  plate  of  plattna  foil,  or  a  curved  plate 
of  baked  clny,  is  introduced  a  little  wnyiuto one  of  its  cods; 
RQd  secured  by  bringinf;  tvitb  tbc  point  of  the  flume  the  glass 

into  contact  with  it.  The  body  to  be  tried  is  fixed  to  this 
ptate  by  means  of  moist  clay;  and  may  then  be  subjected 
for  any  time  to  any  degree  of  heat. 

Thus  tried,  finor  spar  quickly  obscured  the  glass  by  a  thick 
croetof  siliceous  matter;  and  coloured  yellow  a  bit  of  paper 
tinged  with  logwood. 

M.  Berzelius  assigns  fernambuc  wood  for  the  test  of  Aa- 
oric  acid.  Bergman  saya  that  this  wood  affords  a  red  info* 
noa  which  alkalies  turn  blue.*  None  such  could  be 
procured,  but  it  was  found  that  logwood  might  be  substi- 
tuted for  it.  Thepapertingedwitli  this,  like  that  mentioned 
by  M.  Berzelius,  is  made  yellow  by  fluoric  acid  and  oxalic 
a^;  bat  it  did  not  seem  to  be  so  by  sulphuric  or  mnriatie 
Mds,  nor  by  pfaoe*phoric  acid. 

Topai. 

la  extremely  minute  particles,  topaz  subjected  to  the  fire 
at  the  end  of  a  very  gleudcr  wire  soon  becomes  opaque  and 
white;  but  I  pcrcei^'cd  no  murks  of  fusion. 

This  change  ia  uadoubtodly  occasioned  by  the  lo«s  of  its 
fluoric  part.  One  of  the  times  I  was  at  Berlin,  M.  Ktaproth 
gave  me,  as  bis  reason  for  not  publishing  the  anaU'sis  of 
topaz,  that  in  the  porcebin  furnace  it  sustained  a  great  toss 
oi  wei^t,  the  cause  of  which  he  had  not  then  been  able  to 
asoertain. 

Topaz  ground  to  iiupalpuble  powder,  and  blended  with 
carbonate  of  lUne,  melted  with  case.    Some  of  this  mixture 
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Iiis«d  OD  the  platinu  plate  at  tlie  mouth  of  the  tube,  mado 
an  abuudaot  deposit  of  eilica  over  its  intL-rior  surface ;  and 
Uic  bit  of  logwood  paporat  thu  cud  of  it  had  Ha  blue  colour 
altered  to  yellow. 

[n  the  trial  in  tlii«  \v»y  of  8ub«taucc«  of  difficoU  fufdon, 
an  npparaluA  of  the  fMlIowinc;  construction  is  more  favoura- 
ble than  the  one  above  dcst-ribcd. 


a.  A  bottle  cork. 

b.  A  slice  of  the  same  fixed  with  thrw  pine. 

c.  A  wire. 

d.  A  cylinder  of  platiua  foil  introduced  into  themoutbof 
the  glass  tube,  to  prevent  its  being  softened  and  closed  by 
the  flame. 

e.  A  pUttinn  wire,  at  Iho  end  of  which  is  cemented  with 
clay  the  subject  of  trial. 

I  formerly  suggested  tliat  topaz  might  be  a  compound  of 
silicate  of  ulumino,  and  of  Suate  of  alumina.*  I  um  now 
convinced  that  no  oxygen  exists  in  it;  but  that  it  itt  a  com- 
bination of  the  fluorides  of  silicium  and  ainmiuum. 

This  isystem  produces  a  conHiderable  alteration  in  the  pro- 
portions of  its  elemeutB. 


'PMIoMphlol  TMnnetioat  for  1811. 


98  TEiTi:cas  of  jaues  eurtusov. 

The  mean  of  the  eix  analyses  quoted  b;  M.  nuii}-,  in  the 
second  edition  of  hia  Mineralogy,  U 

Silica  -  -  -  36.0 

Alumina       ...  52.8 

Fluoric  acid  -  -  9.7 

98.0 

Deducting  the  oxygen  from  tho  metals,  vro  have 

Silidum  -  -  -  18.0 

Aluminium       -  -  .  27.7 

Fluorino  -  -  -  52.8 


98.0 


KryoiUe, 


It  liaa  beca  observed  to  diminish  in  fusibility  during 
fuMon,*  and  it  was  iu  every  respect  probable,  from  what  had 
been  seen  wiih  the  foregoing  bodies,  tliat  it  wonld  be  de- 
composed in  the  fire.  After  being  kept  some  time  melted, 
itnfibrded  an  alkaline  solution,  which,  by  exposure  to  the 
air,  became  carbonate  of  soda,  cfHoreiiced,  etlervesced  with 
nitric  acid,  and  produced  crystals  of  nitrate  of  soda. 

Fused  on  the  platina  plate  at  the  mouth  nf  the  tube;  a 
copious  deposit  of  silex  collected  in  the  tube;  and  the  bit 
of  logwood  paper  became  very  yellow. 

Kiyolite  heated  in  sulphuric  acid  on  glass  destroyed  it« 
polish. 


1.  Tliceo  experiments  render  it  highly  probable  that  flu- 
orine will  bo  expelled  from  every  compound  of  it  by  tho 
agency  of  fire ;  and  consequcnlly  thut  \va  aro  now  in  po»- 
Msvion  of  a  general  method  of  discovering  its  presence  in 
bodies.  In  coses  where  a  matter  is  infusible,  and  parts  with 
it  with  great  difficulty,  as  in  that  of  topaz,  it  may  be  required 
to  Tcdace  it  to  fine  powder,  or  to  act  upon  it  by  some  od- 
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mixtan  vith  vUdi  it  niehs,  for  &•  nloB  of  fnaodag 
diriaicMi  and  moltiplTing  sor&cea. 

Bereliy  is  siqtplied  wfatt  m».y  Iwre  CMOwd  to  1m  »a  omi*- 

flioo  Id  t2w  paper  on  acids.*    AltbcN^it  wainoCsaeb,«UM« 

floorioe  »  Dot  aa  add ;  aad  flaoric  add  mar  oerer  occur 

.  in  a  omieTal  sobstance;  aa  it  can  probaUj-  eaat  in  cwpbin*- 

'  tioo  00I7  widi  ammodia;  all  ita  <Aha  rapposad  eompovBdi 

beiD^  doobtlesB  flooridee. 

3.  Tbc  theovj-  of  dteee  deootDpositioos  may  be  acqairad 
bjr  txperiment;  and  li^t  obtained  00  tba  natur*  of  tba 
oompoonds. 

If  Soar  spar,  fer  inBtann,  is  a  eomtinalioa  of  onda  of 
caldnm  aad  flaoric  add,  and  tlus  is  expelled  from  tbe  oxida 
'  tamtAj  hj  tbe  force  of  fij«,  the  decomposition  of  it  will  take 
place  in  dosed  vcseek  iritboat  tbe  praeenoe  of  ocn'gCQ  or  of 
'water ;  floorie  mdi  -wiB  he  obtained ;  aad  tbe  wugbt  of  this 
add  Bod  tbe  Eme  will  be  equal  togetlwr  to  that  of  tbe  orig- 
inal spar. 

If  tho  spar  is  metallic  caldam  and  flaoriti«,  and  wben 

bcatcd  in  oxygen  absorbs  tbis,  aad  parts  witb  fluorine,  it  is 

I  flaorine  whicb  will  be  collected  in  the  vessels,  and  its  ireigfat 

•x>d  that  of  the  lime  will  together  exceed  that  of  tba  spar 

by  tbe  oxygen  of  tlie  lime. 

If  it  is  waur  which  is  the  agent  of  decomposition,  floorio 

add  Trill  be  collected;  but  here  the  excess  of  weigbt  will 

not  only  equal  ihe  oxygen  absorbed  by  the  limo,  but  also 

tbe  hydrogeo  which  haa  addtfied  tbe  fluorine;  aad  this  in- 

jcreaeed  weight  of  the  fluoric  add  will  prove  that  hydrogen 

Fla  an  element  of  it. 

It  appears  to  haTe  been  fluoric  add  which  in  the  above 
,  related  experiments  passed  into  tho  tubes ;  but  the  inflam< 
mable  matter  of  the  flame  would  probably  have  rendered 
emitted  fluorine  such.    It  becomes  of  high  importance  to 
k  ascertain  whether  ignited  fluor  spar  ia  decomposed  by  posi- 
ting water  over  it,  and  if  so  what  are  the  products.    It  is 


*  AmmaU  tor  Uajr. 
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notoonvcntont  to  myself  at  prextat  to  ma'co  tho  osporiment : 
I  therefore  reeign  it  to  otbc-re. 

How  far  tho  difflciiUy  which  the  actioD  of  fluorine  on  tho 
vessels  in  which  it  is  cuntainod,  as  opposed  to  its  cxainiaa- 
tion,  woald  be  obviated  hy  omploying  rcsscla  of  its  oom- 
pouads,  oa  of  floor  spur,  or  of  chlorido  of  eilvor ;  or  whether 
it  acts  OD  all  oxido«  as  it  does  on  silica,  experiments  Uavo 
not  iafbnned  mc. 

8.  The  vegetation  of  matters  boforo  tho  hlow-pipe  is 
attributed  by  a  great  chemist  to  a  "new  state  of  equilib- 
rium induced  by  heat  between  tho  eonstitucnt  parts  of 
bodies,"*  but  tho  phenomena  do  not  accord  with  tho  expla- 
nation. 

Was  such  the  cause  of  the  aetpiircd  infueibilitj,  it  would 
manifest  itself  through  the  whole  mass  as  soon  as  fusion  bod 
enabled  tho  new  nrrattgemenl.  It  is,  on  the  contrary  con- 
lined  to  the  surface;  the  interior  portion  continues  Huid; 
but  wherever  any  of  this  bursts  the  shell,  and  issues  forth, 
it  is  iiiGlantly  llxed  in  immovable  solidity;  and  when  Iho 
procciiis  bus  attained  it»  tinal  slate,  a  hollow  globule  remains. 

Why  is  the  change  of  (juality  limited  to  the  surJace ;  how 
has  hecu  produced  the  central  cavity ;  what  has  furced  awuy 
tho  matter  wliicli  occupied  it?  A  new  element  has  hecu 
received  from  without,  one  which  existed  in  the  matter  ba» 
been  parted  with  in  a  state  of  vapour,  Tiiis  double  action 
may  probably  be  inferred  wherever  a  matter  presents  this 
species  of  vegetation. 

Some  metallic  bodies,  as  tin,  lead,  sulphuretted  tin,  arson- 
icatcd  nickel,  ic.,  present  another  species  of  vegetation, 
eaased  by  the  absorption  of  oxygen,  and  the  production 
over  their  surface  of  a  matter  more  bulky  than  the  metal 
ftom  which  it  is  produced,  and  infusible  at  the  heat  to 
vhich  it  is  exposed.     Ilcrc  no  internal  void  forma. 

The  mode  of  fusion  of  epidote  had  led  mc  to  suspect  tho 
existence  of  fluorine  in  it;  but  on  trial  with  the  second  ap- 
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parHtoi,  represcntvtd  above,  I  coaM  oot  perceive  a  trace  of 
iL  A  more  Accurate  observation  of  its  fusioa  has  sbown 
IDC  that  it  doc»  DOt>  as  gcoenllv  supposed,  form  the  cault- 
"floiver.    It  appears  to  do  so  only  where  so  large  a  mass  la 

'  -exposed  to  tho.  tire  tliat  biu  points  of  its  surface  are  fused  in 
succession.  If  a  very  minute  bit  is  employed,  it  ts  clearlj 
Eti  to  puff  up  like  borax,  stilbile,  Ac;  and  then,  like  them, 
3me  lc»?  fa'iible ;  from  the  separation,  doubtle^,  of  a 
vapourized  element  on  which  its  greater    fusibility  bod 

;  depcndcfl.    The  smallest  particle  of  fluor  spar  shows  no 

F^uch  inflation. 

We  see  here  three  eeveral  cases  of  intumescenoe  in  the 

t'6re:  one  where  a  gas  is  absorbed;  one  where  a  gas,  or 
-vapour,  is  disengaged;  one  where  the  two  effects  are  coa> 
comitunt. 

There  may  be  persons  who,  measuring  the  importance  of 
the  Bobject  by  tlie  magnitude  of  the  objects,  will  cast  a 
supercilious  look  on  this  discussion ;  but  the  particle  and 
the  planet  are  subject  to  the  same  laws ;  and  what  is  learned 
upon  the  one  will  be  knotvn  of  the  other. 


AN  EXA.MINATION  OF  SOME  EGYPTIAN 
COLOURS. 


ftota  TboDMOO'*  Ann&U  of  Pliiltwoiihy,  Vol.  XXllI,  Koi 
TII.ie:M,  p.  116. 


SulaM,YtA. 


Janmry  %  1834. 

8m:  More  than  commonly  incurious  must  ho  be  who 
would  not  lind  delight  in  stemming  the  stream  of  ages: 
returning  to  times  long  past,  and  beholding  the  then  state 
of  things  and  men. 

Ill  tlic  arts  of  an  ancient  people  much  may  bo  seen  con- 
corning  thcin :  the  jirogress  they  had  made  in  knowledge  of 
various  kinds;  their  habits;  their  ideas  on  many  subjects. 
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And  prodncta  of  Bkill  may  likewise  occur,  cither  whollj- 
onkuown  to  us,  or  superior  to  those  which  now  supply  thorn. 

I  received  from  Mr.  Curtin,  who  travelled  in  Eg_vpt  with 
Mr.  Bclzoni,  a  small  fragment  of  the  tomb  of  King  Piiam- 
mis.    It  wM  ftculptnred  in  basao  relievo  which  were  painted. 

Tho  colours  wore  white,  red,  blaclc  and  blue. 

I  have  heard  the  white  of  Egyptian  paintings  extolled  for 
it«  brilliancy  and  preservation.  I  found  the  present  to  be 
neither  lead  nor  gypsum;  hut  carbonate  of  lime.  Chlo- 
rides  of  barium  caused  no  turhidnesa  in  its  solution.  An 
entire  sarcophagus  of  arragonite  proves  that  the  ancient 
Egyptians  were  in  possession  of  an  abundant  store  of  this 
matter,  romarkiiblij  often  for  its  perfect  whiteness.  Was  it 
the  matoriul  of  their  white  paint  ? 

The  rod  was  oxide  of  iron.  By  beating,  it  became  black, 
and  returned  on  cooling  (o  its  onginul  hue.  In  a  case 
where  BO  much  foreign  admixture  was  present,  since  the 
layer  of  red  was  much  loo  thin  to  allow  of  its  being  iso- 
lated, I  cousidured  this  as  a  belter  proof  of  red  oxide  of  iron 
than  obtaining  prui«ian  blue. 

1^0  black  was  pounded  wood  charcoal.  After  tho  car- 
bonate nf  lime  with  which  it  was  mixed  had  been  removed 
by  an  acid,  the  texture  of  the  larger  particles  were  perfectly 
discernible  with  a  strong  lens;  and  in  the  fire  it  burned 
entirely  away. 

The  blue  is  what  most  deserves  attention.  It  was  a  smalt, 
or  glass  powder,  so  like  our  own,  though  a  little  paler,  as  to 
be  mistaken  for  it  by  judges  to  whom  I  showed  it ;  but  its 
tinging  matter  was  not  cobalt,  but  copper.  Melted  with 
borax  and  tin,  the  red  oxide  of  copper  immediately  ap> 
poorcd. 

.Many  years  ago  I  examine^l  the  blue  glass  with  which 
was  painted  a  small  ligure  of  Isie,  brought  to  me  Ctom 
Egypt  by  a  relation  of  mine,  and  found  its  colouring  matter 
to  he  copper. 

I  am  informed  that  a  fine  blue  glaaa  cannot  at  present  be 


VRITIKOS   OF  JAMES  UUTHSON. 


108 


obtained  bv  Tncaos  of  copp«r.  What  ^t»  adTantegea  uroald 
be  above  that  from  cobalt,  it  is  for  arti«t4  to  decide. 

Intent  upon  tlie  blae  smalt,  it  nnfortunstely  did  not  oocur 
to  me  to  examine,  till  I  had  washed  nearly  the  whole  of  it 
away  to  waste,  what  was  the  glutinous  matter  which  had 
been  bo  true  to  its  office  for  no  leaa  a  period  than  3,600 
years ;  for  the  coloars  were  as  firm  on  the  stone  aa  they  can 
ever  have  been. 

A  Bmatl  quantity  of  it  recovered  from  the  water  did  not 
seem  to  form  a  jelly  on  concentrating  its  solutioD ;  or  to 
produce  a  precipitate  with  galla.  I  imagined  its  vegetable 
Datore  ascertained  by  its  ashes  restoring  the  colour  of  red- 
dened tornsol  paper,  till  I  found  those  of  glue  do  the  enmc. 

The  employment  of  powder  of  charcoal  for  a  black  would 
seem  to  imply  an  uoacquaintanccwithlamp-block,  and,  per- 
haps,  with  bono  black,  and  that  of  copper  to  colour  glass 
blue,  a  dclioicucy  of  cobalt  And  if  the  glutinous  matter 
should  prove,  on  a  future  examination,  to  be  vegetable,  oor 
glue  being  then  possessed  may,  perhaps,  be  deemed  qaeft- 
tionable. 


SOME  OBSERVATIONS  ON  MIt  PENN'S  THEORT 

CONCERNING  TOE  FORMATION  OF  TOE 

KIRKBALE  CAVE. 


Prom  ThotnMn'*  AhimI*  of  P1)llD«oph<r,  Vol.  XXIT;  New  S«rl«i,  V«L 
Vltl,  ie2*.p.  60. 


June  10, 1824. 
8iR:  No  observer  of  the  earth  can  doubt  that  it  hi;i 
undergone  vcr^*  considerable  changes.  Its  struta  arc  every- 
where broken  and  disordered;  and  in  many  of  them  are 
enclosed  the  remains  of  innumerable  beings  which  once 
had  life;  and  these  beings  appear  to  have  been  strangers  to 
the  climates  in  which  their  remains  now  exist. 


104 


TaiTIITGS   or  JASIBS  SSfTTDSOir. 


Jd  a  book  h«M  by  u  birge  portion  of  nmnkiiul  to  hare 
been  written  from  divine  iiispirntiou,  an  univcrsnl  dclug«  is 
recorded.  It  vrua  uutural  for  the  bcliuvora  in  this  deluge  to 
refer  to  its  action,  all,  or  many,  of  thy  j>hcnomcna  in  ques- 
tion ;  and  the  moro  so  us  they  scoined  to  find  iu  tbcm  a 
corroUoratiun  of  the  event. 

Accordingly,  this  is  what  was  done,  as  soon  as  any  desire 
to  account  for  these  appearances  on  the  earth  became  folt. 
The  sueecsi,  however,  was  not  such  as  to  obtain  the  general 
assent  of  the  learned ;  and  the  attempt  fell  into  neglect  and 
oblivion. 

Able  hands  have  lately  undertaken  the  revival  of  this 
system;  Mr.  Penn  has  endeavoured  to  reconcile  it  with  the 
facts  of  the  Kirkdiilc  Cave,  which  appeared  to  bo  strongly 
inimical  to  it. 

Acijuaiuted  with  Mr.  Peno's  opinioos  only  from  the 
"Analysis  of  the  Supplement  to  tlie  Comparative  Estimate" 
in  the  Journal  of  the  Royal  In!)titutioi)  for  January-,  not 
having  seen  this  Supplement  itself,  the  Comparative  Esti- 
mate, nor  even  a  review  of  this  in  a  former  number  of  the 
Journal,  and  knowing  of  Mr.  Bucklnnd's  SiUquim  JXtuvi- 
once,  only  the  account  of  the  Kirkdale  Cave  published  in 
the  Philosophical  Transactions  for  1822,  I  have  hesitated 
long  about  communicating  the  present  observations,  which 
presented  themselves  during  the  perusal  of  the  above-men- 
tioned slender  abstmcl. 

I  have  yielded  to  a  seuse  of  the  importance  of  the  subject 
in  moro  than  one  respect,  and  of  the  uncertainty  when  I 
shall  acquire  ampler  information  at  more  voluminooa 
nourcea — to  a  conviction  that  it  is  in  his.  knowledge  that 
man  hoa  found  his  greatnojts  and  his  happiness,  the  high 
superiority  which  be  holds  over  the  other  animals  who 
inhabit  the  earth  with  him,  and  consequently  that  no  igno- 
rance is  prol>ably  without  loss  to  him,  no  error  without  evil, 
and  that  it  is  therefore  preferable  to  urge  unwarranted 
doubts,  which  can  only  occasion  additional  light  to  become 
elicited,  than  to  risk  by  silence  lettingu  (jueetion  settle  to 
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[reti,  while  toj  u—uppoil»d  ■■inmn^kifM  u«  inTotnd  in  it 
If  I  r^tlT  «ppwh<Bd  Mr.  PMiD'a  ideas,  xhtj  ore  tbete : 
SceoadMj  lintestoaM  were  originaltj  in  n  »ofl  Mata. 
Tbfe  waters  of  the  deluge  wtiilc  elevated  abore  Engfauid, 
Btod  oa  it  a  laver,  or  bed,  of  "■  ao&  nod  plaotM"  cal* 

tcareoos  natter. 

On  tbeir  departure  fivm  tbe  eartfa,  by  flowing  awaj  ti^ 
irda  tbe  nonb.  ibej  floated  orer  England  the  careaaes  of 

a  Domber  of  trofneal  animals,  Postered  together  into  great 

Tbeae  hmmbcb  became  bnried  in  tbe  ealcairoos  mod. 
On  tbe  sinking  of  the  waters  of  tbe  ddoge  below  tbe 
mir&ee4^  England,  the  l>od  ofcatcareoos  mad  b^an  lodry, 
and  on  d<»ng  so  completely,  became  the  present  Eirkdale 
rock. 

The  dastered  animal  bodies  enclosed  in  the  calcareous 

ipoate,  by  patrifyiag,  evolved  a  g^reat  quantity  of  gas,  which 

.  tbe  limestone  paste  in  all  directions  from  them,  and 

thus  generated  the  Cave  in  which  Mr.  Bnckland  foand  tbeir 

;;boaes. 

Sq^  Stale  of  Secondary  Limestonrs. 

That  secondary  limestones  have  been  in  a  »uie  to  admit 
fbrngn  bodies  into  their  substance,  their  existence  in  it  is 
evidence. 

Evety  shell  and  tttono  on  the  beach  tells  by  iu  rounded 
form  the  attrition  to  which  il  is  subject  at  each  flood  and 
ebb  of  tfa«  tide;  nud  th»t  a  eublil  powder  ia  abmdcd  from 
it  which  is  collected  somewhci^. 

From  tbe  immense  maltitndes  of  marine  bodies  which 
exi»t  in  some  of  these  limestonee,  from  others  consittting  in 
E&ct  entirely  of  them,  from  in  general  little  or  nothing  bat 
calcareous  matter  being  present,  it  becomes  highly  probable 
that  it  is  to  tbe  oakareons  part  of  marine  animals,  more  or 
less  comminated,  that  secondary  limestones  owe  their  ori- 
^n. 


IM 
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Dtporilion  of  the  Qdcareoui  Mud. 


Tho  watcra  of  the  deluge  bad  not,  swrely,  either  a  diirri- 
tion  or  power,  to  obtain  the  matter  of  this  supposed  la^cr 
of  mtKi. 

No  shores  any  longer  existing,  shells  conid  not  be  pulver- 
ised by  the  beat  of  the  ware,  for  it  ia  not  deep  under  water 
that  SQch  destrnction  is  effected ;  nor,  was  it  so,  would  the 
short  period  of  a  year  have  been  sufficient  to  produce  the 
Diateria]  of  all  the  secondary  limestones  of  the  earth  ? 

To  have  harrowed  up  this  matter  from  the  depths  of  tho 
ocean,  would  have  required  an  agitation  of  the  waters, 
which  nothing  warrants  us  in  giving  to  them,  which  every 
thing  denies  their  having  had. 

No  hurricanes,  no  tempestuous  winds,  no  swollen  billows, 
are  recorded.  To  drown  mankind  they  were  superfluous. 
A  wind  liaving  arisen  at  tho  termination  of  the  calamity 
tells  that  Done  existed  before;  and  this  wind  must  have 
been  a  most  gentle  one.  a  very  zephyr.  A  vessel,  bulkj 
beyond  all  the  efforts  of  imagination  to  figure,  m  laden,  so 
manned,  could  not  have  lived  in  any  agitated  sea,  least  in 
one  which  out-topped  the  Alps,  and  the  Andes,  all  that  could 
curb  its  fury,  and  mitigate  its  violcnoc 

Had  the  ark  not  foundered,  which  is  impocsiblc,  what  yet 
had  become  of  tho  miliiuns  which  its  sides  coclosed  ?  Few 
had  survived  to  repair  the  eHects  of  the  divine  wroth. 

The  waters  must  have  been  at  rc«t  when  the  ark  continued 
stationary  for  many  months  on  the  mountains  of  Ararar. 

Nor,  do  the  agitations  of  a  sea  extend  far  below  its  sor- 
foce.  "What  navigator  has  told  of  the  storm  in  which  the 
sea  became  thick  with  its  own  sediments  ? 

But  bad  such  a  deposit  been  made  on  our  island,  it  would 
not  have  continued  on  it.  Standing  like  a  Utile  turret  in 
the  bosom  of  the  waters,  each  agitation  of  them  would  have 
precipitated  part  of  it  down  its  sides.  Their  gigantic  tides 
most  alone  ban  washed  it  away,  and  on  the  rush  of  their 
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final  departaro,  not  a  vestige  of  it  could  posnbly  ba%'C  ro- 

rnained  behind. 

If  tbo  waters  of  the  delago  plac«d  a  bed  of  calcareous 
matter  on  England  and  Germaajr^  thcj  moat  bave  done  to 
OTcr  the  entire  earth.  It  mu«t  hare  bc4;D  au  uoivcrsal 
etratum. 

Yet  60  total  wo«  the  deficiency  of  it  at  Botany  Bay,  that 
the  firet  settlers,  for  the  very  little  lime  which  a  few  struc- 
tttres  of  iramcdiuto  necessity  required,  were  compelled, 
though  spare  aa  were  the  bands,  and  much  as  they  were 
wanted  for  other  purposes,  laboriously  and  tediously,  to  col- 
lect ahclU  "long  the  beach.  Where  a  limestone  uoduto  was 
so  anxiously  sought  and  could  not  bo  found,  great  strata 
could  not  bo  near. 

Bat  the  sediment  of  the  deluge  waters  would  not  be  mere 
calcareous  matter.  It  must  hare  consisted  of  everything 
which  they  could  receive,  suspend,  and  deport. 

If  over  the  earth  were  spread  such  a  layer  of  mire,  Noah 
and  the  animals  could  not  have  landed  upon  it.  Or  had 
they  not  sunk  into  it  and  been  smothered;  where  yet  had 
the  weak  found  refuge  from  the  voracious ;  where  had  the 
herbivorous  found  food  f 

What  a  time  must  have  elapsed  before  Noah  could  cutti- 
▼ate  the  vino !  Nor  is  it  from  such  a  soil  that  tho  wine 
would  liavo  intoxicated  tho  holy  Patriarch,  llad  things  so 
been,  Ilam  never  bod  offended,  nor  Canaan  incurred  tho 
Gital  curse. 

^idnff  of  the  Bodies  into  the  Mud. 

Supposing,  however,  such  a  bed  of  "  soft  and  plastic  " 
csdcarcouH  matter  dopoeited  by  the  waters  on  England,  the 
immersion  of  tho  bodies  into  it  is  of  no  small  dilOculty. 

Animal  bodies  bloated  ^'ith  giis  from  decay,  which  water 
had  "  floated  on  its  surface,"  arc  not  easily  conceived  to 
have  displaced  a  stony  powder  of  a  specific  gravity  of  2.7, 
and  to  have  talten  below  it. 

'*  Turbulent  vortices,"  which  are  imagined  to  have  lent 
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their  aid  on  the  occasion,  would  have  tlisBetmnated  tha 
clustered  animals,  and  dispersed  the  powdery  stratum. 

That  the  bodies  should  in  ever;  case  have  descended  into 
the  calcareous  pulp,  in  one  unbroken  group ;  that  in  qotib 
a  fragment,  even  a  lock  of  hair,  should  have  parted  froU*' 
the  putrid  mass,  and  stopped  by  the  way,  cannot  certaiD^? 
plead  probability  in  its  favour.    Yet  what  cabinet  sho'^'* 
even  the  slenderest  bone  of  a  water-rat  bedded  in  the  soX  ^^ 
Btonc  ?    What  limestone  stratum  has  astonished  the  learns  ^^' 
by  presenting  them,  in  its  substance,  with  an  antedilnvi^^^*^ 
bytena's  bristles,  or  lion's  mane  ? 

Formation  of  the  Gave. 

If  the  limestone  pulp  was  too  thin,  the  gas  would  pa-^ 
through  it  and  escape,  and  the  pulp  fall  back  upon  tl 
bodies ;  if  too  thick,  the  elastic  force  of  the  gas  would 
insufficient  to  repel  it  from  them.    A  precise  point  of  ind 
ration,  at  which  it  would  at  onre  yield  and  resist,  was  in^^^ 
pcnsable.     This  exact  condition  would  but  rarely  occnr 
would,  at  least,  often  not  do  it,  and  consequently  bodi& 
buried  in  the  solid  rock  must  be  frequent,  if  not  most  so. 

It  is  incredible  that  in  every  ease  the  gas  should  faav0 
driven  away  from  the  bodies  the  whole  of  the  mud  in  con- 
tact with  them.     Some  of  the  mud  must  have  insinuatet£^ 
itself  between  the  several  individuals  of  the  cluster,  somi 
have  penetrated  by  the  mouth,  by  lacerations,  into  the  cavit; 


of  the  bodies,  and  isolated  pieces  of  rock  must  now  occo^F  "*^^"^tl; 
among  the  bones,  bearing  the  impression  of  the  parts  wittc^ 
which  they  had  been  in  contact;  as  at  Pompeii,  indunttedC^ 
ashes  presented  the  cast  of  a  woman's  breasts. 

As  the  parts  receded  from  the  bodies,  it  would  carry  wi 
it  some  adhering  fragments  of  them — bones,  teeth,  hsir, 
feathers ;  and  which  would  now  bo  fixed  to  the  sides  aoi 
roofs  of  the  eaves. 

Bodies  which  had  been  preriously  putrefying  for  twel 
months  in  a  tropical  temperatare,  would  not  probably  ha' 
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itiil  Affbrdod,  after  ihcir  intonnont,  sufficient  gas  for  the 
Bupposc-d  purpose.  From  soino  experiments,  made  a  great 
number  of  yuam  a^,  on  tlio  docajf  of  aiiimul  moscle  con- 
fiottd  over  mcrcurj*.  I  am  inclirmd  to  believe,  tliat  in  no 
ewe,  when  sccludod  from  oxygon,  is  uiiy  grcut  volume  of 
gas  evolved  by  it.  Subjected  to  the  iniagincd  pressure, 
would  tbe  luattcre  of  the  ^a«o»  havo  been  able  to  expand  to 
the  elastic  form  ?  Would  they  not  mfhur  h&ve  assomed 
the  fluid  one  ? 

Under  tbcse  circnmstancM,  would  tlie  muscular  part  of 
the  bodies  have  entir«1y  disappeared?  Would  not  Bomo 
portion  of  it  hare  altered  to  adipocire  ?  In  sucb  a  8tato 
some  of  it  must  at  least  some  times  be  met  with. 

That  fiah  have,  in  some  cases,  been  inclosed  in  Mrnta.  in- 
vested with  all  their  muscular  part,  seems  indubitable,  from 
the  presence  of  the  scales;  but  thoy  are  scattered  singly 
through  the  stratum,  and  have  blown  up  no  caves  round 
themselves. 

Indeed,  the  clustering  of  the  quadrupeds  during  their 
voyage,  appears  to  he  by  no  means  a  certain  event.  If  they 
sunk  below  the  surface,  they  would  sink  to  diftl-ront  levels; 
borne  on  tho  surfiicc,  they  might  usscmblu  together,  but  no 
adhercnoQ  would  take  pluco  between  them,  and  upon  tho 
slightest  impulfiC  they  would  part  again. 

If  the  bodies  were  deposited  with  their  iuU^umenti,  tbo 
bones  must  be  nearly  all  of  them  entire.  How  should  they 
have  become  broken,  enveloped  in  a  soil  mass,  rendered 
additionally  elastic  by  tbo  gases  of  a  putrefying  state,  and 
floating  on  a  sea  which,  high  above  all  land,  bare  them  out 
of  the  reach  of  every  means  of  concussion,  especially  be- 
come shivered  as  are  of  those  of  the  cavot  Tho  force 
which  could  thus  destroy  tho  bones,  bad  reduced  the  mus- 
cular matter  to  pulp,  and  the  waters  had  carried  it  off,  and 
the  cave  hid  hod  no  efficient  cause. 

II'  the  bodies  were  deposited  entire,  every  bone  of  each 
must  be  forth  coming,  and  its  complete  skeleton  admit  of 
being  mounted. 
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Between  ''the  animal  remains  diacovcred  bnried  singly 
iu  strata  of  gravel  and  clay,  and  thoao  found  in  multitudi- 
iioua  masses  in  the  cavities  of  rocks,"  there  exist  the  im< 
portunt  differences  of  the  former  not  being  in  cavea,  and  of 
the  strata  in  which  they  occur  being  fresh-water  onca.  Theae 
remains  may  consequently  be  supposed  those  of  animals 
washed  from  heights  by  inundations,  and  buried  in  the 
earthy  matter  tran^orted  with  them. 

Nor  can  the  bones  of  the  cave  be  assimilated  to  the 
"shells  kneaded  into  the  limestone  rock  of  Portland." 
For  the  comparison  to  hold,  the  bones  must  be  "  kneaded 
into  the  liraciitone  rock  "  as  the  sheila  are,  and  as  are  the 
bones  in  the  Stunsfield  slate,  which  have  been  placed  in  it 
by  the  sea. 

If  the  stalactites  had  been  produced  by  the  descent  of 
portions  of  the  calcareous  pulpy  mass  yielding  to  gravity, 
they  would,  like  the  stalactites  of  lava,  formed  in  this  way, 
have  the  texture  of  the  rock.  The  stalactites  of  limestone 
strata  are  clusters  of  crystals,  which  have  generated  from 
solution  in  water. 

Suturatioti  of  the  Caloareous  Sratton. 


The  calcareous  paste  is  supposed  by  Mr.  Fenn  to  havo 
|Mtrified  by  simple  drj'ing;  and  on  this  supposition  much 
of  the  h^'potbesis  concerning  the  formation  of  the  Cave 

Experiments  will  convince  that  a  paste  of  calcareous 
powder  and  water  docs  not  dry  to  marble,  but  to  whitening. 
An  indurating  &culty  must  not  be  Attributed  to  time,  it  hoe 
it  not.  Chalk  strata  cannot  he  assigned  a  Ices  ago  than  the 
rooks  of  Yorkshire,  and  thoy  have  not  dried  to  etono,  nor 
seem  hastening  to  become  such. 

Each  particle  of  powder  is  a  diminutive  pebble,  and  an 
intervening  cement  is  required  to  connect  it  with  the  neigh- 
bouring ones. 

Carbonate  of  lime  di^olred  in  water  by  means  of  an 
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«ZOOOT  of  tad  is  the  elomoot  of  agglotiiiatioQ.  which  oatar* 
hw  io  tbcM  oMs  mado  use  of.  Tlte  M»d  eolroot  exhales 
or  becomes  tatutmtod,  and  tho  noatnl  ealt,  ceanog  to  be 
solable,  ciT-stallizee  od  the  particles  of  the  povder. 

It  u  thus  that  the  sacds  of  the  Calabriao  shores  are  cod- 
Botidated.  The  sea  water  loaded  with  the  ealeareoos  salt, 
rics  it  into  them.  It  cannot  be  bv  drying  &inc«  ihej  are 
,  bj  every  wave ;  and  sand  wcitt'd  with  ordinacy  sea 
water  and  dried  is  not  converted  into  milMonc.  The  great 
hardoeas  is  doe  to  ihc  siticioos  parL 

I  brought  a  mass  of  sand  from  the  sea  at  Dambarton,  io- 
cloeing  a  recent  razor  shell  with  its  epidermis  on  it,  and 
fragmenu  of  coal,  cemented  to  stone  by  carbonate  of  lime, 
so  that  the  calabrain  process  takes  place  on  that  coasL 

Id  limestoQca  consisting  of  considorable-sised  fragments 
of  shelb,  the  sparry  cement  which  connects  them,  is  perfectly 
evident.  It  is  this  cement  which  appears  as  regular  cryslals 
where  cavities  occnr  in  the  mass  too  large  to  have  been  filled 
by  it 

Beds  of  sedinKrnt  can  by  this  means  become  rock  at  the 
atmoet  depths  of  the  ocean,  uud  it  is  in  all  probability  there 
that  most  of  them  have  done  so.  The  workings  of  cootig- 
nons  volcano*  have  supplied  the  carbonic  ncid. 

Oolites  have  been  evidently  formed  iu  a  sea  much  loaded 
with  di)!Solvcd  carbonate  of  lime,  and  which  on  the  escape 
of  the  dissolving  acid  has  cryalallizcd  round  floating  parti- 
vli«.  When  the  weight  of  the  grains  has  become  SQch  as 
to  occasion  their  subsidence,  they  have  been  cemented  to- 
gether, every  thing  talcing  place  in  all  respects  as  in  the  case 
of  the  pisolites  of  Carlebaden.  The  !Krkdale  rock  being 
composed  of  oolite«  must  have  had  this  ori^n. 

Snch  a  formation  cannot  be  assigned  to  the  time  of  the 
delage.  Besides  the  violence  of  bringing  within  the  com- 
pass of  a  few  months,  operations  whose  accomplishment 
seems  to  have  required  centuries  of  centuries,  the  necessary 
conditions  must  have  been  wanting.  Had  not  all  the  vol- 
canos  become  extinguished,  they  coald  not,  and  in  such  a 
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time,  have  poured  forth  carbonic  acid  to  Batnrate  tbe  im- 
mensity of  its  waters ;  aaJ  it  is  sleo  utterly  impoasiblc  to 
believe  that  tho  beings  in  tbe  ark,  already  not  a  little  incoo* 
Tcnieuced  for  rc«piratioQ,  could  withstand  the  eoffocating 
effluvium. 

Oming  of  the  Ammals  by  Sea. 

Of  tbe  animals  bnving  b««n  tropical  ones  no  testimony  \a 
offiired.  Tbe  cicplmut  of  Siberia  boins  now  aswrtnincd  to 
bavc  bc«D  a  vei-y  hairy  animal  may  be  supposed  to  bnve 
b««n  a  northern  one,  and  if  there  were  formerly  northom 
elcpbtinl^,  there  may  have  been  northern  hytcnuc  and  norlb- 
cni  ligoni. 

If  tbe  bodies  were  brought  by  water,  no  reason  appeuv 
why  they  are,  with  the  exception  of  a  few  birds,  cxcIusiTcty 
those  of  quiidrupcds.  Reptiles,  insecta,  trees,  ei-en  fish,  for 
all  of  them  most  have  perished  from  tbe  mixture  of  salt 
Uid  fn-^h  water,  must  have  entangled  in  the  clofltera.  ^M 

As  the  bodiea  mu9t  hare  been  macerated  for  about  a  year  ^V 
iu  tbe  tropical  seas,  before  the  retreat  of  the  waters  trons- 
porled  them  towards  the  north,  those  of  the  smaller  animals, 
aa  the  water-rats,  must  have  been  so  completely  decayed  as 
to  be  reduced  to  the  bones  solely,  which  water  would  not 
float. 

Tho  voyage  from  the  tropics  of  tho  bolls  of  album  gnecum 
in  an  entire  ttate,  is  wluit  will  not,  under  any  circumstances, 
be  easy  to  admit ;  to  suppose  it  amidst  "  turbulent  vortices, 
by  which  the  framework  of  the  animals  was  shattered,  dis- 
located, fractured  uithin  the  integuments,"  reduced  to  spliu- 
ters,  is  utterly  impossible.  The  entire  state  of  tbe  balls  of 
album  gnecum,  and  the  extremely  fractured  on«  of  the 
bones,  arc  totally  incompatible  on  Mr.  Penn's  system.  And 
such  an  ablution  would  not  have  lett  in  tbcse  bnlls  a  truce 
of  the  triple  pbotiphate. 

But  qa.-idrupeds  arc  not  the  only  animals  of  tropical 
features  found  in  northern  latitudes.  Every  shell  in  the 
strata,  the  nautili,  tbe  corou  ammones,  tbe  belemnites,  tbe 
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«ooniii,  are  dow  m  feragn  to  the  soiroandiiig  seas,  m  are 
tbft  oihtn  to  th«  land.  If  one  tbeo  cam«  from  a&r,  both 
did. 

Wbat  mast  have  been  tba  mass  aod  impetnoaty  of  the 
vttxe  wUdi  eoald  bao^r  •  ha^  oytHer,  a  maseivit  bt»a  stooe, 
from  the  equator  to  ti)«  British  Inlands,  uid  at  an  clcratioa 
to  depoait  it  on  SbotoT«r  Hill,  or  at  Eing«vestoa  t  SnA 
waves  bad  tombltfd  down  tbc  moantaios  of  tbe  earth,  shir- 
ered  its  inlands  and  it«  coutin«nts,  and  choked  np  the  bed 
of  tbe  oc«an  with  tbcir  raini.  Surely  it  is  a  far  Ic«s  dlffi- 
eoltj  to  "  brin^  the  cHouUe  to  the  exu^iw^  than  the  oxq^'ub 
to  the  dicnale." 

The  ezixtCDee  together  of  the  boaos  of  many  «pectea  doea 
not  Dcceatttate  the  eondosion  of  the  animals  baring  been 
ataodatee  in  the  care.  IT  hjieoas  "  do  not  aln-a^-s  resort  to 
tbe  aanke  den,"  ndther  is  it  probable  do  other  wild  t>easl8. 
A  Sttcccsston  of  inhabitants  is  admissible. 

Nor  is  it  required  to  bdicre  Uiat  any  of  tlic  animals  wboM 
bones  were  fuand  in  the  cave  died  there.  If  hytenas  col- 
lect bom-s  round  their  dens,  it  must  be  allowed  not  Tory 
improbable  tlmt  they  sometimes,  often  even,  carry  them  a 
little  further.  Alarmed  by  the  roar  of  a  more  tnighty  de- 
Tcarcr.  or  evea  by  that  of  one  of  equal  strength,  it  seems 
natural  for  them  to  retreat  with  their  spoil  to  thvir  l:i#t 
rcfbgc.  Why,  but  to  be  able  to  do  this,  do  they  bring  them 
near  their  dens? 

Tbe  smalliiess  of  the  care's  month,  admitting  it  to  hara 
been  always  what  it  now  is,  would  indeod  oppose  the  idea 
of  clejihants  having  walked  intu  it,  but  no  entire  skeleton 
requireii  the  admission  of  their  having  done  this;  and  byn* 
naa  who  feed  on  putrid  carcases,  may  hare  found  no  diffi* 
culty  in  parceling  such;  or  they  may  hare  ooUoctod  "  tbe 
Bushman's  harvest,"  or  tbe  bones  may  have  been  carried 
into  tbc  care  by  animals  more  powcrfut  than  hyienaa. 

If  animals  as  ravcnons  of  bones  as  hysnoa  are  said  to  be 
did  not,  in  any  hour  of  dearth,  devour  those  of  the  water- 
rats,  it  may  be  because  those  became  tenants  of  the  cave 
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onl^  when  tlio  water  bud  expelled  the  hysnaa.  Itu  alike 
improbable  that  naimals  of  euvh  contrary  habits  should 
dwoll  together,  and  that  hyenas  obould  carry  so  dimiaotive 
a  prey  u  ft  wator-ral,  to  tbuir  dcu  to  devour  it. 

The  wnnll  quautily  of  the  album  gnccam  can  aflbrd  no 
nrguniout  against  the  aniiuuls  who  produced  it  having  lived 
in  tho  cavo.  So  brittlo  a  substance  could  not  last  long  under 
the  trwuplo  of  numerous  animals  of  aucUbulk.  Tho  water 
which  subsequently  entered  the  cave  may  have  destroyed  a 
part.  Tho  existence  of  auy  is  a  strong  circumstance  in 
&Toar  of  Iho  supposition  of  their  having  lived  in  the  cave, 
and  such  aa  it  would  scarcely  have  dared  to  hope  for,  in  its 
gupjvort. 

If  bones  of  quadrupeds  are  found  inclosed  in  no  rocks 
but  limcetoae  one«,  which  it  may,  however,  require  more 
extended  obaervatiou  to  establish,  the  reason  may  be,  that 
in  ni>  vlhvT  rocks  are  cavernis  in  which  \vild  l>easij  can  take 
shelter.  w>  eommoQ.  These  are  lik«n-ise  the  only  rocks  in 
whtcb  tlt«  formation  of  stalactite  would  close  the  openings, 
tad  preaciTo  the  bones  throogfa  a  long  coarse  of  ages,  and 
ao  as  to  have  reai^Md  oor  timet,  from  tbe  decay  and  all  the 
accideuts  to  which  in  aa  open  cave  they  would  bo  exiMaed. 
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"hj  water,  that  they  Ev«d  and  £«d  in  the  oooatries  io  which 
tMr  lemuBs  now  lie,  have  tiffmnA  inssffictent  for  the 
fotpoae,  Tct,  that  it  is  not  to  the  Hosaicai  flood  that  thor 
wrinwrr,  when  tber  now  are,  is  to  be  referred,  two  great 
ftels  appMT  to  place  bayood  coatroreny. 

Om  is  the  tobl  ab— ca  in  tbe  KmuI  woild  of  all  hoama 
nmninrr  of  evecj  Testtge  of  man  himself  aad  of  his  arts. 

The  ifgl^*— *»  of  tte  ch—rissoMBt.  the  onler  of  matan 
aahwirted  t»  pradttce  it.  prodaim  iIm  awWhidee  9t  tt« 
crimlaal.     Uomaa  bodies  by  ouUioas  most  then  have  eov- 
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ered  the  waten;  U107  most  have  formed  a  materml  part,  if 
not  the  priDcipal  one,  of  every  group,  and  Imruan  bunes  be 
non-  coaaeqseiitly  met  vnth  everywhere  blended  with  tliono 
of  aDimole. 

Objects  of  human  industry  and  stcill  must  Hkowiso  con- 
tinuaUy  occur  among  the  bones.  Of  the  miserable  victims 
uf  the  disaster  numbers  would  bo  clotlicd,  and  hu%'o  on  their 
persons  articles  of  the  most  imperishable  materials;  and 
the  dog  would  retain  his  collar,  the  horse  his  bit  and  bar- 
ncsa,  the  ox  his  yoke.  To  men  who  wrought  iron  and 
brouze,  who  manufucturod  haqia  and  organs,  these  things 
muHt  have  h««n  fiimiliar. 

But  more;  embalmed  within  the  substance  of  the  dilu- 
visD  mud,  entire  cities,  with  tbcir  monumonl«,  with  ft  great 
part  of  their  iuhinbitants,  with  an  infinity  of  things  to  their 
DM,  would  remain.  Every  limestone  quarry  should  daily 
prcecnt  ua  with  some  of  tlicso  moHt  procioua  of  all  antiqui- 
ties, bcfurc  which  those  of  Italy  and  Egypt  would  shrink  to 
nothing. 

llow  greatly  must  wc  regret  that  this  is  not  the  case,  that 
wc  must  relinquish  t)ie  delightful  hope  of  some  day  finding 
in  tlic  body  of  a  calcareous  mountain,  the  eity  of  Enoch 
built  by  Cain,  at  the  very  origin  of  the  world,  with  what 
awful  seutimeuta  had  not  present  generations  coutcinplat«d 
objects  which  onco  had  been  looked  upon  by  oycs  which 
hud  tcea  tltc  divinity  ! 

The  other  great  fact  which  forcibly  militates  against  the 
diluvian  hypothesis  ia,  that  the  foaail  animala  are  not  thoaa 
which  existed  at  the  time  of  the  deluge.  Tho  diluviao 
species  must  have  been  tho  same  as  the  present.  Tho  mul* 
tifariona  wonders  of  the  ark  had  for  solo  object  their  pros- 
ervation;  while  of  tho  fossil  kinds,  not  perhaps  one,  or 
quadruped,  or  bird,  or  tish,  or  shell,  or  insect,  or  plant,  is 
now  alive. 

"Amazing  proo&  of  inundations  at  high  levels"  oro 
appealed  to.  Und  they  beiug,  of  tlio  deluge  they  could  at 
most  speak  but  to  tbuir  exiateoco ;  on  its  iuflucnco  in  tbo 
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coDtc»tcd  coflce,  tbcy  wuuld  be  silent;  bat  it  Appears  that 
tliis  itapeudoiM  prodigy, 

"  Like  tUv  bMOlcM  Tubrifi  ot  k  viHOn, 
Left  noi  n  wreck  behind." 

Of  the  occurrence  of  mariDe  depositions  at  great  altituc 
the  elevation  of  the  stratum  by  volcanic  efforts,  furnishes 
far  more  ea«iy  solution  than  the  elevation  of  the  sea, 
refers  the  phenomenon   to  a  natural  caiiw,  and  does  not 
require  the  immediate  interposition  of  the  divine  hand; 
and  the  ruptured  state  and  erect  position  of  the  strata  on 
all  these  occasions,  testify  strongly  in  favour  of  the  simplei 
supposition. 

To  collate  the  revered  volume  with  the  great  book  o{ 
nature,  and  show  in  tJicir  agreemcint  one  author  to  both, 
was  an  undertaking  worthy  of  the  union  of  piety  and 
flcienoe.  If  the  result  has  not  beeu  what  was  anticipated ; 
if  wo  look  iu  vain  over  the  face  of  our  fflobo  for  those 
mighty  imprcsaions  of  an  untvorsu!  dt-Ingc,  which  reason 
tells  us  that  it  must  liavo  produced  and  lelt  behind  itself,  to 
some  cause  as  out. of  the  imlurul  coar«e  of  things  as  %vas 
that  event,  must  this  doubtless  be  attributed. 

By  his  entering  into  n  covenant  with  ninn  and  brute  anl* 
mals,  and  baring  for  ever  "  set  his  bow  in  the  cloud,"  as  i 
token  (hat  the  direful  scene  should  never  be  renewed,  the' 
Creator  appears   to   have  repined  at  the  severity  of  his^ 
justice. 

The  spectacle  of  a  desolated  world,— of  fertility  laid' 
waste, — of  the  painful  works  of  industry  and  genius  over- 
thrown,— of  infantine  innocence  involved  in  indiscriminate 
misery  with  the  hardened  ollbndcr, — of  bruto  nature  whose 
want  of  reason  precluded  it  from  the  possibility  of  all 
offence,  made  share  in  the  forfeit  of  human  depravity,  may 
be  supposed  to  have  touched  his  heart.  ^H 

Under  the  impression  of  these  paternal  feelings,  to  oblit-^^ 
onito  every  trace  of  the  dreadful  scourge,  remove  every 
remnant  of  the  frightful  havoc,  Gccra  the  natural  effects  of 
his  benevolence  and  powur.     As  a  lusson  to  the  races  ivhic 
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trorc  to  issue  from  the  iolns  of  the  f«w  who  had  beoD 
spared, — races  which  were  to  bo  wicked  iudced  as  those 
wliich  bad  preceded  ihcm,  hut  which  were  promised  exeni{>- 
tion  from  a  like  puiiishmcDt,  to  have  preserved  any  memento 
of  them  would  have  been  uscle^. 

To  a  miracle  then  wliich  swept  nway  all  that  could  recall 
that  day  of  death  when  "  the  wiodowa  of  heaven  were 
opened  "  upon  niniikind,  must  we  refer  wlutt  no  natural 
meana  are  adequate  to  explain. 


LETTER  FROM   DR.   BLACK   DESCRIBrNG 
VERY  SENSIBLE  BALAXCE. 


ITfom  Tbotnion'i  Ann&l*  of  Phllotopliy,  Vol.  XXVI ;  Naw  Sotlet,  Vol. 


EwjSBuaon,  September  18, 1790. 
Dear  Sik  :  I  had  the  pluLSurc  to  receive  your  letter  of 
the  9th.  The  apparatus  I  use  for  weighing  small  globules 
of  metals,  or  the  like,  is  as  follows  :  A  thin  piece  of  flr 
wood  not  thicker  than  a  shilling,  utid  a  foot  long,  -^j^  of  an 
ineh  broad  in  the  middle,  and  ^  at  each  end,  is  dii'ided  by 
txansvergc  lines  into  20  parts ;  that  is,  10  parts  on  each  side 
of  the  middle.  Thc8c  are  the  principal  divisinns,  and  each 
of  them  is  subdivided  into  halves  and  qiinrters.  Across 
the  middle  is  fixed  one  of  the  amnlloiit  nccdle»  I  could  pro- 
cure to  serve  as  an  axi^,  und  it  is  Hxcd  in  its  place  by  mcitnii 
of  a  little  sealing  wax.  The  numeration  of  the  divisions  is 
from  the  middle  to  each  end  of  the  beam.  The  fulcrum  is 
a  bit  of  plate  bras;),  the  middle  of  which  licit  flat  on  my 
lable  when  I  use  the  balance,  and  the  two  ends  are  bent  up 
to  a  right  angle  so  as  to  stand  upright.  These  two  ends 
■re  groucd  at  the  some  time  on  a  fiat  hone,  that  the  extreme 
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surfaces  of  llicui  tUKy  bo  in  tbo  eume  plane ;  and  their  dis- 
tance is  such  that  the  nccdlo  whoa  laid  «cro«8  them  rests  on 
them  at  a  small  distaacc  from  the  Bides  of  tbo  beam.  Thej 
riflo  above  the  surface  of  the  table  only  one  and  a  half  or 
two-tontha  of  an  iooh,  so  that  tbo  beam  is  Tcrv  limited  ia 
its  play. 


* 


B 


Tbo  weights  I  use  are  one  globule  of  gold,  which  weigba 
one  grain ;  and  two  or  three  others  which  weigh  one-tenth 
of  a  grain  each ;  and  also  a  number  of  small  rings  of  lino 
bran  wire  made  in  the  manner  first  mentioned  by  Mr. 
Lewis,  by  appending  a  weight  to  the  wire,  and  coiling  it 
with  the  tension  of  that  weight  round  a  thicker  brass  wire 
in  a  close  spiral,  after  which  the  estremity  of  tbe  epiral 
being  tied  hard  with  waxed  thread,  I  put  the  covered  wire 
in  a  vice,  and  applyizig  a  eburp  knife  which  is  struck  with 
a  hammer,  I  cut  through  a  grcut  number  of  the  coils  at  one 
stroke,  and  find  Uicm  us  exactly  equal  to  one  another  as  can 
be  desired.  Those  I  use  happen  to  be  the  l-30th  pare  of  a 
grain  each,  or  800  of  them  weigh  10  grains ;  but  1  have 
others  much  lighter. 

Ton  will  perceive  that  by  moans  of  these  weights  placed 
on  different  parts  of  the  beam,  I  can  Icam  the  weight  of 
any  little  ma«s  from  one  grain  or  a  littlo  more  to  the  rVinr 
of  a  grain.  For  if  the  thing  to  bo  weighed  weiglis  one 
grain,  it  will,  when  placed  on  oue  extremity  uf  tbo  beam, 
couQtcrpois«  tbo  large  j[o1d  weight  at  the  other  cxircmiiy. 
If  it  weighs  half  a  grain,  it  will  counterpoise  the  heavy  gold 
weight  placed  at  5.  If  it  weigh  -ff  of  a  gi-ain,  yoo  most 
place  the  heavy  gold  weight  at  5,  and  one  of  the  tighter 
ones  at  the  extremity  to  counterpoise  it ;  and  if  it  weighs 
only  1,  or  2,  or  3,  or  4400ths  of  a  grain,  it  will  be  counter- 
poised by  one  of  the  small  gold  weights  placed  at  the  fintt 
or  second,  or  third,  or  fourth  division.  If  on  tbe  contrary 
it  weigh  one  grain  and  a  fraction,  it  will  b«  ooimterpoised 
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Ir  (be  heavy  gold  weight  at  the  extremity*,  and  one  or  more 
of  tbo  lighter  ones  placed  in  somo  other  part  of  tho  beam. 

This  beam  has  Rcrvcd  mo  hitherto  for  every  purpose ;  but 

had  I  occasion  for  a  more  delicate  one,  I  could  make  it 

I  «a8ily  by  taking  n  much  thinner  and  iight«r  slip  of  vood, 

rftnd  grinding  tbu  necdie  to  give  it  an  edge.     It  would  also 

be  easy  to  mukc  it  carry  small  scales  of  paper  for  purticuliir 

purpoSf*. 

Vt'c  have  no  chemical  news.  I  am  employed  in  examitt- 
iug  the  Iceland  waters,  but  have  been  often  interrupted.  I 
never  beard  before  of  tho  quartz-like  crystals  of  barj-te« 
^■fitata,  nor  of  tho  sand  and  new  etirtb  from  2fow  Holland, 
adistinct  reports  of  new  metals  have  reached  us,  but  do 
ticulara.  Some  further  account  of  these  things  from 
fyoa  will,  therefore,  be  very  agreeable.  Dr.  Hutton  joins 
mo  in  compliments,  and  wishing  you  all  good  things ;  and  I 
am,  Dear  Sir, 

Yoar  fUtliiuI  bumble  servant, 

JosBPB  Black. 


Note  bi  Mp.  Suithsok. — Tho  rings  mentioned  above  have 
the  defect  of  their  weight  being  entirely  accidental ;  and 
inseqaently  moat  times  very  inconvenient  fracliona  of  the 
rpatn.  I  have  found  that  a  preferable  method  is  to  a&ccrtuia 
the  weight  of  a  certain  length  of  wire,  and  thou  take  the 
length  of  it  which  corresponds  to  tho  weight  wanted.  If 
fine  wire  is  employed,  a  set  of  small  weights  may  bo  thus 
made  with  great  accuracy  and  ease.  Inconvenienoo  from 
the  length  of  the  wire  in  the  higher  weights  is  obviated  by 
rolling  it  round  a  eyiindrical  body  to  a  ring,  and  twiitting 
this  to  a  c<ird. 

This  little  balance  is  a  very  vahinble  addition  to  the  blow< 
pipe  apparatus,  aa  it  enables  the  determination  of  quantities 
in  the  experiments  with  that  instrument,  which  was  an  nn> 
boped'for  accession  to  its  powers. 

Dr.  Black  mentioned  to  me  its  having  been  used  by  an 


A  MEMOIR  ON  THE  SCIENTIFIC  CHARACTER  AND  RE- 
SEARCHES OF  JAMES  SMITHSON,  ESQ.,  F.R.S., 

Bj  WJLLTxa  R.  Jons»ox, 

CorrM|MBdiiig  6eor«Urjr  of  tbe  Acodciny  of  Kntaral  Seicttow  of  Pbll«< 
ddphU,  Umtbcrof  tbo  Kktional  Innliiiila,  &e. 

Mtad  «fftr*  at  5'dMvMt  ttuUMtt  Wtlkll^lmt,  D.  C,  Afta  (^  UM.* 


PRBLIUIMART  JSOTB. 

Is  ilM  OikD];  notlCM  of  Ur.  8<iiitb»oD'>  b«iueet,  anit  plans  for  nUblUli* 
ingaii  inctitulion  on  it*  ImU,  sbich  hnvoutborvfliciallT  or  olh«rviM  bonn 
broiifibt  bofora  tha  public,  do  Kiccinct  mcousi  bw,  *o  fur  h*  tb«  wtiut't 
recollevtioB  Mrv«»,  b««&  offrrod  of  tbe  icienlUlc  punuiti  of  llr-  8niilti*oii 
kinu«]r,— k  y«ty  mRterial  oaiiMion,  it  U  ooncairod,— and  onn  which  could 
not  fall  10  tneouniiiiii  «>t'  ■!  !(wt  excntn,  tlM  liUiUlntli*(iaB  of  acbainoi,  for 
cairjinc  out  Iho  prorltioD*  of  hi*  nill.  A  kkowledEO  of  lh«  faabiU,  pur- 
'  luiu  uid  feeling*  of  tb«  ucUUir,  on  tba  conuiirj,  mar  rcUevo  u*  from  iin- 
«on>inlT  In  Iba  InMrprcuiioa  of  liii  Ungiiagc,  aod  Uio  appUcAlUni  of  his 


IT  Uie  gratitude  of  po»t«rity  nttavliea  to  tlic  momory  of 
Micccssftil  warriora  wlio  enlui-^c  the  boundaries  of  a  nntioii's 
phnical  domain,  much  moro  is  it  duo  to  him  who  opctis  the 
taelds  of  knowledge,  iavitc«  arclont  votaries  to  their  cultiva< 
tioQ,  and  thus  pFomolce  tliut  nation's  happinese,  glor^r,  and 
prosperity. 

Under  whatever  form  of  government,  iu  whatever  i>ocial 
condition,  llie  man  of  practical  benevolence  Beek»  to  givo 
Lis  bcnefauliona  the  character  of  intelleelual  bloBsiii}^; 
wbctber,  like  Bridgewater,  he  aspires  with  lotty  aim  to  un- 
rove)  the  deeigiis  of  creation,  explain  the  linal  caaeea  of 
phyvical  laws,  and  impress  by  written  treatises,  the  lessons 
of  eternal  truth  on  the  matured  uudorstandings  of  men; 
whether,  wit ii  thoaeute.  (li«i.Tiniiuatini!und  practical  Girurd, 
'  be  content  him^lf  with  the  liuinbior  but  nut  less  hoiiurablo 
■  office,  of  rescuing  from  ignorance,  vice  and  dcgmdution,  the 
bomclciM  and  frieodlesa  orplian ;  whether,  with  Franklin,  bo 
foQud  a  tibrarj;  with  Maelurc  endow  an  academy  for  re- 
Marches  in  niitural  science :  or,  with  Smithson,  seek  to 
stimulate  into  activity  tlio  8pirit  of  pbilosopbical  research ; 
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to  "irt^riMM"  bj  deepouing  the  sourcoe,  and  "diffuse"  hy 
multtplyioK  the  channcle  of  knowledge  ;  ia  cnch  and  alt  of 
thcso  cuB&s,  the  univcreul  acutimcat  of  muiikind  awards  a 
eratofut  recognition  to  tlio  intellectual,  moral,  social  bono- 
iuctor. 

But  wlieii,  in  addition  to  other  circmnstaiiccs  of  the  b«ne- 
facliorj,  tlw  author  has  selected  for  the  exorciBo  of  his  benev- 
olent epirit,  not  a  email  circle  of  Totariea  of  Bcieiice  in  a 
rejrion  where  the  avonuee  to  knowledge  are  Boduloiialy 

Smrdcd,  but,  a  great  nation,  which  hae  made  ct^ual  rights 
e  bui-ie  of  it4  social  myst'cm,  and  virtue  aud  intelligcncu  the 
Kupporld  of  all  its  )n.stitutioni4,  it  ia  evident  ihnt  a  higher 
niccd  of  praise,  and  a  deeper  feeling  of  gratitude  should 
spring  from  the  breast  of  every  lover  of  liberty  and  of 
truth. 

Having  made  our  country  the  recipient  of  bis  bene&o* 
tdon ;  having  given  us  tbo  inheritance  of  his  ihmo  as  well  aa 
of  his  fortune,  Smithsoii  may  justly  claim  from  this  side  of 
the  Atlantic  the  tribute  of  a  rcco^ftiiliou  of  his  merits,  a  due 
Hpprueialion  of  his  own  labors,  in  those  paths  to  which  he 
hns  invited  the  scicntiQc  oflbrts  of  our  citizens — eflbrta  on 
which  he  has,  virtually,  and  it  is  to  be  hoped,  not  ineffecUuUff, 
invoked  the  festering  care  of  thia  nation'^  government. 

Let  one  instance  in  our  countrv  suSice — Tet  not  a  second 
be  exhibited,  of  that  shameful  violation  of  trusts,  solemnly 
assumed,  which  seeks,  in  the  indulgence  of  personal  vanity, 
ID  the  execution  of  splendid  schemes  of  architecture,  utterly 
invoDgruous  to  thoir  purpose,  or  in  the  search  ut\cr  inuppli- 
cable,  far-fetched  plans  uf  orgnui:tation,  to  find  a  substitute 
for  the  simple  directions  of  a  man  of  plain  common  sense. 

On  the  bahis  of  bis  labors  alone,  the  true  votary  of  scienco 
is  willing  to  rest  his  credit  with  mankind,  and  hi«  fame  with 
future  generations,  lie  can  look  with  indifference  on  the 
arlifici^  distinctions  which  fashion,  and  the  greedy  love  of 
notoriety,  conspire  to  throw  or  to  draw  around  preteueioa 
and  mediocrity.  As  bo  deals  with  the  great  truths  of 
nature,  end  not  with  the  changeful  humor«  of  man  ;  as  he 
investigates  and  promulgates  laws,  not  subject  to  iiBP&At; 
announces  rM«//«,  not  of  bargains  and  compromises,  but  of 
the  eternal  litiiess  and  congruity  of  parts  in  creation,  he  ex- 
periences none  of  the  feverish  anxiety  about  adverse  inter- 
ests, that  may  one  day  nndo  his  works,  which  ol^en  accom- 
paiiicc  the  labors  of  men  in  other  walks  of  intellectual  effort. 

In  tiio  view  of  such  a  man,  the  accidents  of  birth,  of  for- 
tune, of  local  habitation,  and  conventional  rank  in  tbe 
artificial  organization  of  society,  all  sink  into  insiguificance 
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by  ihe  «Ule  of  a  single  truth  of  nature.  Tf  ho  have  cou- 
tributcd  his  mite  to  the  "infr»a.«e"  of  knowledge;  if  ho 
have  diffused  that  knowledge  for  the  bcneiit  of  man  ;  and, 
above  all,  if  ho  bare  applied  it  to  the  useful,  or  even  to  the 
oroarountnl  purpoe««  of  life,  he  has  laid  not  his  fumilj,  not 
bifl  country,  but  the  world  of  uiaukiud  under  a  lasting 
obligation. 

As  with  societies,  80  with  individuals  occupylni^  them- 
selves with  scientific  pursuits,  the  estimation  in  wliicli  thoy 
must  be  held,  will  ever  depend  on  the  amount,  but  especially 
upon  the  quaUty  of  new  published  truths  which  they  dis> 
een)inat«.  Uence  wo  look  primurily  to  the  publiebcd  works 
of  a  Bcicuti&v  man  for  the  ovidcaccs  of  wliat  ho  has  done 
for  science. 

Tliey  whose  recollections  of  scientific  works  go  back  to 
the  first  years  of  the  present  centory,  will  have  no  difUcnlty 
in  judging  how  far  the  principle  just  stated  wilt  rank 
James  Smithson  among  the  tvorking  scientitic  men  of  his 
time.  The  transactions  of  the  Uoyal  Society  of  Ix>ndoD, 
and  the  scientific  journals  of  the  day,  will,  without  reference 
to  other  evidence,  pl«c«  us  in  a  condition  to  solve  this  ques- 
tion. 

But  we  are  fortunately  not  left  to  the8«  alone.  la  bis 
written  journals,  scientific  notes,  and  more  elaborate  manu* 
script  papers  on  a  ereat  variety  of  topics,  connected  with 
his  tours  of  observation,  and  with  hia  studies  in  numerous 
departments,  we  witness  the  workings  of  a  mind  ever 
active  in  its  endeavors  to  elicit  from  the  volume  of  nature 
trutlis  worthy  to  fix  the  nttcntiou  of  all  intelligent  beings. 
Let  us  first  re<;ur  to  his  printed  works. 

1.  In  the  Philosophical  Transactions,  vol.  93,  is  a  paper 
on  tfte  Chcmkal  Analysis  of  tome  Oilamitua.  Read  Novemoer 
18, 1802. 

In  this  paper  the  author  describes  calamine — 1,  from 
Bleyburg  io  Carinthia;  2,  from  Somersetshire;  3,  from 
Derbyehiro;  and  4,  electrical  oalamiuo. 

In  this  c«8fty  the  antbor  rontark»  that  "  Chomislrv  is  yet 
so  new  a  science ;  what  we  know  of  it  bears  so  small  a  pro- 
portion  to  what  we  arc  ignorant  of;  our  knowledge  in  every 
department  of  it  is  so  incomplete,  consisting  so  entirely  of 
isolated  points,  thinly  scattered,  like  lurid  specks  on  a  vast 
field  of  dni'kncse,  that  no  researclii-s  can  be  undertaken 
without  pro<luciiig  some  facts  leading  to  consequences 
which  L'xtend  beyond  the  boundaries  of  their  imniodiate 
object." 
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Tli£  AUUtr  lioiiy  had  aiivam^ud  I)i6  Ofiinton  thutcnlsmioee 
were  (ill  oC  oiio  •pccie*,  and  all  men"  oxidc«  or  "  caIco«"  <^ 
fAae,  confainlni;  no  carbonic  acid,  and  that  th«ircffbrvc«ceDee 
villi  ut-ids  v/tta  duo  to  no  occidental  admixture  of  earboiuue 
of  linitf.  HinitltiKHi'a  aiialjeiB  complelcly  overthrew  this 
itjiiniiin,  Hiid  eetuh|i»htfd  tliCM  minerals  in  tbo  rank  of  true 
iiirlirniiircH, 

IIU  roiiinrke  on  tho  action  of  tlio  ores  of  zinc  before  the 
lilow-]iitiu,  uvinLM)  much  discernment  in  relation  to  the 
otfuclH  llioro  obiicirv«d. 

•■Thaniliattlta*  nf  Itii-t'i  rnlnminM  at  Ibn  bl«w-pip*, mnd  (he  flowora 
wbiiilt  ilicf  •IIIIliM  round  tlmm  ••!.  tho  coal,  ar«  probablj-  not  lobonuribuifid 
liiDli-.'  t  ■    l'ttih'-:i<i.->i  i<r  IIkiii.     Iliiinoro  probable  tbkt  Ibey  ure  tb« 

('•'I-' Ill  .  ilatlon  of  the  linu  cnli,  by  tho  <«ol,  and  tha  In* 

n*iii'<Mi  '  :i  .I'll  r  11.11  Ounu',  till  tubtimalion  In  n  installlealkto,  asd 
iiialantH»i->iui  rrotii'iniiiiun.  Aiid  Xh\t  Nllvniitle  ri'iltictloa  and  cocnbiattoB 
iu«y  »i|iliilii  Ibn  |iiwiill«r  |>hoapbuno  uppcoraiico  by  calcM  of  si  no  atUio 
blDW-r>l]<n." 

"TRnai'iMrMlMbllnMltonof  (■■•oomnK'n  flawvrtof  >lao  at  t)i«  littuni 
vf  ihulr  jirUliMiilvn,  though  totally  uiuubUiaabl*  ofterwanli,  it  certainly, 
IUuvImi,  but  a  itMMittoiH  appaaranML  Tb«  r«gnlln«  sine,  vmporisral  iy 
ibn  hval.rlMi  hum  Im  nucluw,  a*  a  wr>UlllcgM,andl*,wb)la  in  tbuitau^ 
(aiiVMt*d  to  lalx  (uih)*.)  Thn  namo  wbkh  atlrudeil  ih«  prccna  It  a  proof 
of  II 

"  !'  I    fuim  of  tbo  llowvr*  of  iliko  ii  owln|t  tOBcry«taltl<BtiaD«f 

|b«  >  i>  iiKv'ha>nl«al  iiMpcmlon  ta  lb*  air,  llk«  that  vblcb  lak« 

Uarv  W!iti  Miui)<bMt  vbtn.BftatbavlagbMaMBMisieuiaaiBMl,  it  UUovo 
Ottt" 

A«  liuiilontal  to  this  inq_uiry  on  caluniiiea,  he  introdncea 
A  Kinftrk  of  (;iv;*t  iiiteix'st  in  connection  nith  the  subject  of 
crysulUzaiion— »  subject,  which,  when  applied  to  u  partic- 
ular bo*lv  of  Ihw  hi«hc«t  int«r««t  to  the  art*,  (I  refrr  to 
wrought  ^rv>n,)  htw  oi*  late  •n'^keni'd  ^re«t  sUientirHi  both 
Ibiuoujc  |}nK'li^'Ml  ttiiil  ^oienlitio  inquirers;  aod  which  faa* 
b«Ml  w%'tMt^  with  a  devp  tra^t;  iater^at  by  ft  recent  1»- 
neblabte  ocvurrvuco  in  otir  own  conunuut^ : 


u  A  w>Ba*l'>  rclkvtvMK"  MraSMilkM*,  "i 
h  Ifci  '  1WI1  -|r'-'—  -'  -".«-iK..Mi~i^  1 
tka  ^hltw,  UM*  tt  MM  W  arUMt  thM  1 
a  fOBatil*  of  Md  ■!»>«>■»  -T  U  U  pdMNt.  M  LMiliiHlMtlia  «■  tik* 
w^-M.  l\*  «a1i  rat"^*"  '^  f^  v9«niiioii  b  a  ttmmm  mt  aMdM  im  tfe» 
Bvi-i  **kh  MMi  to  u)K  «kle*  aUa<n  Amm  m  jiM  to  *•  uhmIm 
«kkkr««*alalkMi  MtMkOT,aNl  Kr  otwy  ifcat  wrt  aT  ji^lty  w>fa*  wo- 
uwlim  l^iM  1  iniTii  iiT  TtrV  -i*--'^-|inT  nhrr-ir  Mlaf 


»  MaM  M  wMiMriij  afb»b  tfcg—  FjHiHlinBi  m  lha>a<  BMfeMi^ 
aiw*  U  a  titM,  *kMB  dMoilv  ta  whii^aly.  to  Ife^  iln^  mA  m  m 

uMiai  a  irlfiaan  111  l>irT  t---|--'-  --  iti  miaalmlali  »iriatairiM 

«hM,  <w  «*•  wyM^na  Itom  tkMi  af  tte  MMkM  at  flwd  !)r  aibcft  IkHp 
Wia  Wiiii^it.-fciJ  »ara<ha«ilBW«ll»»*ii^>^lM^<»ttefc«i— ig 
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Ulllntloa  b  uusllj  tfftctad.  Bui  tbo**  «bo  bt*  &ittllimr  with  chMoical 
operatioD*,  know  th«  tort  of  asglutiiMtioD  wliich  happen*  b«tw«cii  ti>o  par- 
Uc-lca  «t  aabuded  and  vorr  Sua  pnclpjtatta,  oocwioaiiix  ihon,  on  a  leatai 
dlflittlon  ihraogli  ibo  dulil,  w  amtla  ■gain  nnob  man  qaicfcl;  than  befora, 
and  vrbicb  U  cvrtuolj  a  crjrtUtlliialiai),  but  under  eire«Bi*Un«aa  verj  on* 
farorabi*  to  it*  pcrf«ci  ppHoruuKV." 

The  recent  discovery  of  the  reduction  of  wronglit-irou 
from  a  fibroua  to  a  granular  stale  by  a  mechanical  percas- 
eton,  especialljr  at  a  certain  elevated  temperature,  ia  a  caso 
etrongly  illustratire  of  the  views  of  Smithson  on  this  ab- 
Btruse  and  difEcuU  BubjceU 

In  ihv  ^nic  paper  (ou  the  calamines)  he  biw  attempted  to 
ftbon  a  simple  delinitc  rclatiou  to  exist  betivccii  the  constiu 
uenta  of  thin  material. 

In  attestation  of  the  value  of  the^te  observations  bj*  Smith- 
BOO,  we  may  cite  Gregory  Watt's  paper  on  tlie  basalts  pub> 
lisbed  in  the  following  year,  (1B03  :) 

"  II  baa  boan  moat  jiutly  remarked  by  Ur.  KmllbMn,  tbal  (olalloo,  Tar 
Trtim  b«lng  oaoCBMry  to  cytulliiailoo,  effcotiMliy  pnvmu  iu  «)mmeai»- 
tneol;  foe,  wbile  ulutioa  tubaUt*,  cryttallisatian  eaaiMt  (nko  placo.  It 
■nay  tomain  a  i)ii*«>tion,  whedier  nrorioua  folutlcn  be  aaMntlal  h  a  prapAra- 
torir  DMaiu  of  obtalaiog  bj  MMeqtinot  erapoMion,  the  tuatl  p*ru  «r 
bnato  diiengKod  to  Ibat  tlie^v  ■□>;  uailo  to  form  regular  cryitaU.  If  hf 
•Olnlloa  b*  Mily  maaat  lb«t  (impte  action  of  heat  or  watn-  nblch  ntBrclr 
«Ouataraot*  Ibo  foroa  of  aggregation,  and  t*IUvea  (be  iiM)««ulea  from  their 
bond  of  nnion  with  eKch  iMher,  it  certainlT  wa  rrauUil*;  batif  by  loluIioD 
b«  niianl  ibat  aiclion  of  aSaitle*  by  arhjcb  not  only  tbo  force  ot  wcreg*- 
tiiMi  ia  OTarrvm*.  bat  tbo  combination*  wfclch  ooMiIiuto  tb«  nMlecwt*  ar* 
deMroyed,  it  obTtously  ia  not  naly  uoneoauary,  but  prt^udieial  to  the  «ry>* 
(BlIlsatioA ;  ai  •  acw  Mt  of  moleculea  ma*t  b*  forin«d,  hy  a  n*w  conblna- 
tion  of  iho  i^eiBeDtary  fiarttolae,  befora  Ibn  formation  of  regular  bodlaa  can 
tako  placo.  Tbo  lUipoDtion  of  Uie  molecoln  rtvdy  to  eryitaltlie  may  be 
correctly  f«id  to  ba  merely  mrrbanical.  Tbouffh  tbo  mecbanical  action  of 
triluTBli-'ii  can  aorer  be  oipecud  to  r«aolvi>  nren  th«  i»a*t  dieliilble  body 
into  it*  tnolecuW,  bemiae  tbo  fracturta  will  bo  at  leatt  a*  frcqueatly  aorooa 
the  Baiaral  jdnta  ■»  in  tbeir  direction;  yet,  oren  bv  thU  rutin  method, 
aooM  pMroel  moleculea  nwy  h»  dlwBKaicad ;  for  wo  ftM  tbat  wnttr,  |iaiaing 
over  large  aurfiicM  of  tilicioiu  innd,  Indi  nine  moieculea  of  ailux  in  tbw 
(lata  proper  for  ax^rmtlon,  aad  ercn  for  «ryitallicalion.    Mechanical  tin- 

Kiuioa  in  a  fluid  tnedluin  of  tueh  den*Uy  that  the  crystalline  polartty  may 
enabled  toeounterHet  tbo  powiT  of  gravity,  U  with  juilicecuDKldored  by 
ilr.  SmltluoB  tbo  only  re^uiiito  for  tbo  formation  of  eryatnU. 

'-  Tbo  patttolee  of  bodle*  apparently  «<>I1J  laum  bo  capable  of  lomo  Inter- 
«a1  OMtMn  enabliog  tbem  U>  arrance  tbcmpolTea  according  to  polaritr, 
oklle  tbay  are  atfll  (olld  and  fittd  lu  fur  ai  they  ba<r«  rcferenoo  to  the  ordi> 
nary  ebaraeur*  of  fluidity." 

The  mode  of  exADiining  calamines,  adopted  by  Smithson, 
was  to  subject  them  to  neat,  in  order  to  expel  water  ancl 
tarbonic  acid,  and  then  to  di^iolve  the  residue  in  sulphuric 
acid,  drying  the  white  vitriol  thus  produced,  and  estimating 
the  weight  of  oxide  by  tbat  of  anhydrous  sulphate.  This 
estimation  of  a  metallic  oxide  in  its  stiite  of  a  dry  aiilphiite, 
eoablea  the  chemist  to  avoid  two  or  three  operose  and 
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troobloBome  processes,  including  filtration,  wiutbing  and  if^- 
niting,  whico  ordinarilv  consume  much  time,  labor,  and 
minute  attention. 

Ae  tho  result  of  bis  carofbl  inquiry  into  the  truth  of  the 
position  iLssumcd,  it  appears,  by  Uaiiy,  without  a  euiHclent 
examination,  Smitfason  makes  the  following  statement  at  tbe 
ooncluaion  of  his  paper  : 

"  No  c»lBmiD*>  fau  j'ot  occutrtiil  to  in>>  wbiuli  wiia  a  rvu)  uncombined  caIx 
of  sine.  If  luch,  M  B  nutjv«  nroduot,  ihould  ever  bs  mrt  nitli  xr.  tttf  of 
tl)«  *tj!l  unniplorril  jinrti  of  ttin  luirth,  nr  niUt  Mmonf;  Ih*  iin«c-riiUnls«d 
pOMenioD*  of  iiuj  culiiiKTl,  it  will  mtily  bv  known  by  prtxlu^cg  n  quaoLitjr 
of  «rid  vitriol  (Mibydrtiiu  nulphaln)  of  tine,  «iuct1y  douMo  of  lU  own 
muilil;  whilo  tn4  hydrkW  of  line,  iihnuld  ilbi>  fnimi]  iiiic!*  or  uncomblawl 
iritE e»rboa>tu,  will  yield  1.5  tioiut  ihe  wei{;bt  of  tbii  arid  laU." 

S.  In  the  Phil.  Transactions,  vol.  9G,  p.  267,  1800,  ie  an 
"  Acmunl  of  a  discovery  of  Natint  Minium,  in  il  letter  from 
James  Smithson,  Esq.,  F.  R.  S.,  to  the  Right  Uon.  Sir  Jo«cph 
Banks,  K.  B.,  P.  U.  8.     Head  April  34.  1806. 

This  letter  i»  dntod  at  Cassel,  in  Iiei<sc,  March  Sd,  1806. 
He  states  that  he  has  found  minium  native  in  the  efttth — (ho 
gangiie,  compact  carbonate  of  zinc — with  a  flaky,  cryMalline 
appearance.  He  gives,  in  the  course  of  bis  remarks,  tho 
chemical  reactions  and  modes  of  testing  employed  to  detect 
its  nutnre. 

"  Thi«  native  mitiiuED."  bn  r«mBr1»,  "Mieau  la  bo  produced  by  tho  d«e«; 
of  •  R»l4n)«,  whU-b  1  *ui-f>c«t  (o  bo  iti^lr  •  tcconilMry  (inKiuctiiin  from  th« 
netaUimlioD  of  lh«  whitr  cnrbonnM'  of  t»d  by  bvpaiio  ^h.  Tliii  \»  par- 
ticnlarly  ovidont  in  h  ipncinian  of  Uiii  ore,  in  ono  port  of  whicli  it  n  diutcr 
of  liirj^  cr^Uld.  Hbtjb^  brohra  oo«  of  Ihcsn  It  iiniTi'il  In  ba  convnrtfid 
InUi  miDium  to  a  vonndirrablu  tbickneu,  wbilu  itn  (-leiitrc  in  slill  gulvniL" 

I  may  remark,  in  confirmation,  that  the  mineral  veins  of 
iron,  copper,  lead,  and  silver  of  the  United  States,  afibrd 
abundant  evidences  of  the  production  of  "eecondarv" 
ores, — such  as  hydrated  peroxides  of  irou,  from  tho  nrgilhi- 
ceous  carbonates,  the  protoxide  and  peroxide,  and  carbonate 
of  copper,  from  the  yellow  nulpburct;  the  carbonate  of  lead 
with  it«  protoxide  and  peroxide,  from  galena ;  this  lost  be- 
ing the  reverse  of  the  order  of  change  conjectured  by 
Smithson,  In  the  silver  minei)  of  North  Carolina,  now 
worked  with  considerable  activity,  the  metallic  silver  is  at 
the  ontcrop  of  the  veins  found  mixed  with  carbonate  of 
lead  and  of  eojiper,  phosphate  of  lead,  with  other  materials 
much  disintegrated,  and  oflering  great  fucilitiea  for  their 
extraction,  while  at  greater  dophis,  below  the  reach  of  at- 
mospheric and  other  surface  influencea,  the  body  of  ore 
iMtnca  to  be  almost  altogether  a  mass  of  galena  intermixed 
with  metallic  silver. 
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8.  In  the  Phil.  Trana.  vol,  xcviii.,  p.  55,  {1808,)  U  »  paper 
by  Mr.  Smilbson,  "  On  the  composition  of  the  eompottnd  jwrf- 
jAurtt  front  Jliiel  lic^and  cm  account  of  its  cr>/sta}s"  p.  8,  1 
plato.  Itciid  JuQuaiy  28,  1808.  In  this  paper  the  com- 
pouD(l  8ulphurc(  of  lead,  unlimouy,  and  copper  is  described 
with  an  account  of  in  chemical  properties,  und  theoretical 
viewB  of  the  mariner  in  which  proximate  <;loiiient»  like  tlie«j 
co-exist.  lie  dtatcH  bin  belief  that  nil  combination  is  binary, 
that  no  substance  whatever  has  more  than  two  proximate  or 
tme  elements.  lie  makes  the  mineral  to  consist  of — 
Sulphurotof  lead  -  -  49.7 

Sulphuret  of  antimony  -  •  S9.6 

Soipburct  of  copper        -  -  20.7 

100. 

He  ^ves  a  figure  represeDting  the  forms  of  the  crystals 
and  the  anglcis  formed  by  the  several  faeos  with  each  other. 

In  Tillocti's  Magazine,  vol.  xxix.,  for  1803,  in  an  account 
of  the  proceedings  of  the  Koyal  Society,  we  have  the  fol- 
lowing remarks  rcladvo  to  this  paper :  "  December  24, 
1807.  A  paper  by  Mr.  Smitbson,  on  quadruple  and  binary 
compound«,  pariiuularly  the  sulpburcts  was  read.  The 
Author  Hccmod  to  doubt  the  propriety  of  t)ic  distinction,  or 
rather  tlic  existence  of  quadruple  compounds;  believed 
that  only  two  Bubiitances  could  enter  as  elements  in  the 
oomposition  of  one  body,  and  contended  that  in  cases  of 
qnadruplc  compounds  a  now  and  very  different  substance 
was  formed,  which  had  very  Utile  relation  to  the  radical  or 
elementary  princiiiles,  of  whicb  it  was  believed  to  be  com- 
posed. This  opinion  he  supported  by  reference  to  tho  sul- 
pburets  of  lead,  galena,  and  of  antimony,  and  to  the  ikcts 
developed  by  crystallography.  In  the  latter  science,  be 
took  occasion  to  correct  and  confirm  some  remarks  of  bis 
it)  the  Transactions  for  1804,  on  ditferent  crystals,  whicb  he 
acknowledged  have  not  hilhorto  been  found  in  natore. 

4.  In  the  Phil.  Train?,  vol.  ci.,  p.  171.  for  1811,  is  a  paper 
"  On  the  composition  of  ZeotiU."  read  Feb.  7.  1811. 

In  the  commencement  of  this  paper  tbe  author  recognizes 
the  principle  that  mineral  bodieis  are  native  chcmicar  com- 
pounds, and  that  it  is  only  bv  chemical  means  that  their 
species  can  be  ascertained  wttb  any  degree  of  certainty. 


He  found  the  Zeolite  to  eontai 
Silica 
Alumina 
Soda 
"Ice" 


a, 


49.0 
27.0 
17.0 

oafi 
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He  calU  it  a  "  hy(trat«(l  silicate  of  alamioa  and  soda." 

In  relation  to  this  paper  on  Zoolit«,  the  following  notice  is 

contained  in  Tiiloch's  I'tiiloiiopIitL-ul  Ma^ziue,  vol.  xxxvii., 

from  January  to  June.  1811,  (p.  152,)  unucr  the  head  of  the 

"  Proceedings  of  tlic  Boyal  Society :  " 

"Febrnarj  Tth,  Ut.  SoiitliK^'a  paper  oo  Z«oltU  wm  r«ad.    TtiUta* 

SailMU  iain«Ti^O]ti't  bHVicff  reccivnl  •ome  ipeciiiicn*  «f  tbU  minentl  from 
luj  bl(n«*tf,  ind  libcllad  b;  h»  ovn  hand,  h*  dMnxd  it  a  favoraU*  i 
opportanilj  of  atocrUining  if  tti«r«  w*fo  maj  ch«fnlcal  dilfiTrviKv  betwven 
tbo  mowtj-pe  of  the  French  crjritallosniphtfr,  and  xeoliih  of  Ktaproib,  •■ 
b«  hftd  pr«vloiHly  dUoovrrcd  lh«  ciiitRDco  »f  Mda  in  all  iba  >[^bi«m  of  | 
seoliw,  wbkb  arc  fuuod  in  IhoM  kio^domf,  m  wII  u  (koM  in  Q*TtDany. 
U.  Taaquelin  analvitd  icTeral  apeeini(^>  of  xvuiitv.  without  ducovoring 
aaj  tPaoaaof  aoda,  but  Ur.  iimithion  ducovcrol  Diknii  ovan  fn  tbn  idcjeo- 
lypa  aMil  him  b;  U.  Uiij,  am)  In  vrnry  otber  apaclmm  of  x»olil«  in  hia 
poiwidoo.  From  tliii  circumMatica  be  it  indinvd  to  pvefiir  the  otiginat 
nanw  of  icolitn  as  pTcn  to  thit  miiKirol  hy  Ut  discoTcror  Ctotitud.  to  that 
of  UMOOljpA,  M  (^vpi)  it  bj  UKut,  and  conaMpn  the  dlsttnetioD  Mwmb 
BMMtjpo  and  nairoiitfa  a*  unaupportod  by  chmnical  anaifiii." 

6.  In  the  Phil.  Trans,  vol.  ciii.  (1813,)  p.  256,  to  2C2,  ia  a 

Saner  "  On  a  aaHiu  substance  from  3to\mt  Vesuvius."    Read 
uly  8, 1813. 

This  paper  givca  a  chemical  quantitivc  analysis  of  a  com- 
pound sulphate  of  potash. 

Sulphate  of  potash  •  •  71.4 

Sulphate  of  soda  .  .  18.6 

Mariate  of  soda  •  -  04.6 

Muriate  of  ammonial 

Muriate  of  copper      >      -  -  06.4 

Murittte  of  iron  J 

100.0 
In  the  pommencement  of  the  paper  are  some  very  int«rest- 
ing  general  vit3n's  relative  to  the  connection  of  Tolcanoee 
With  the    theory  of  geology.     One  remark  is  worthy  of 
citation : 

■•In  (upport  of  tho  ignenui OTl];ia  )i«ro attributod  totbopHmlllvaUraU, 
I  will  olNorv*  ibat  not  aaly  bo  crr'tol  imboddsd  la  ibnm,  »ucli  ai  quarts, 
garout,  lourBiallM,  Ac.,  baa  «t«t  Men  »oen  Midoaiog  drop*  of  water,  bat 
that  none  of  the  sialniaU  of  theee  itmla  contain  wator  in  any  stale. "  * 

6.  In  the  Phil.  Transactions,  vol.  dii.  p.  64,  (1813.)  is  a 
paper  "  On  a  ai^tanee  from  the  Elm  7\-ee,  catud  Ulmine." 
It^-ad  December  10,  1812. 

This  paper  civc*  an  account,  tat.  Of  nlmine  received 
from  Sicily;  2d.  Of  Knglieb  ulminc;  and  S.  Of  the  nap  of 
the  elm  tree. 

•  In  eonHrmallon  of  tiiit  ilatuDnMit  tre  a  laic  paper  by  ProfMaor  L«wit 
0.  B*tk,  (alitM  "  Vien  conccrnmg  igneout  action,"  in  Silliinan'*  Jovr- 
nai,  rui.  xJvi.,  pag*  83l,  April,  1844. 


I 


ASh   BESBABCflBS   OP  JaHES  UOTOSOX. 


in 


The  experiments  were  made  to  determine  the  propertiea 
aad  compoeiUon  of  the  substance. 

7.  In  the  Traneactioa  of  tbe  Roval  Society,  vol.  cviit., 
for  1818,  p.  110,  are  "  A  ftie\faets  re&ttiee  to  the  rofonnjr  mat- 
ten  of  tome  t^atla."    Koad  £>«ccmbcr  18, 1817. 

Tbe  vegetables  perticQlarly  examined  and  described  ia 
■  I  p^wr  are : 

a  Tumsol,  (litmus,) 

6  The  violet. 

e  Sugarloaf  paper. 

d  Black  mnlberry. 

e  Thu  common  poppj. 

/  Sap  grecu,  ana 

g  Some  atiimnl  gre«Ds. 
The  above  paper  is  chiefly  aa  aecoont  of  experiments 
made  for  ihe  purpose  of  testing  the  chemical  characters  ot 
the  coloring  materiala  of  the  different  Hubslance»— an  ex- 
ceedingly interesting  branch  of  inqnirv  in  organic  cbemis* 
try — scarcely  much  advanced  at  this  (lay  beyond  the  point 
at  which  Mr.  Smitbson  left  it. 

Prom  Uie  period  of  1818,  Mr.  Smithflou  appears  to  have 
ceased  his  contribntiooa  to  the  Tntusactious  of  the  Royal 
Society.  After  tbia  time  we  find  hia  name  most  frequently 
occurring  in  the  Annalii  of  Philosophy,  a  work  too  well 
known  to  require  any  remarks  upon  its  scientific  character. 

8.  In  this  periodical,  vol.  xiv.,  1819,  ia  a  letter  frojn  Mr. 
Smithson,  dated  Paris,  May  22, 1819,  relative  to  '*  plombe 
gommc,"  in  which  he  claims  the  discovery  of  the  composi- 
tion of  that  substance  for  his  "illustrious  and  unfortunate 
ft-icnd,  and  indeed  distant  rL-lulivo  tbe  late  Smithson  Ten- 
nant,"  who  he  asserts  had  useerlained  ibnt  it  was  a  combi- 
nation of  oxide  of  lead,  ainmina  and  water. 

lie  describee  the  ore,  its  reacCious  and  modes  of  reduction. 
The  atumine  waa  detected  by  the  usual  test  of  igniting,  wet* 
ting  the  whitened  mass  with  nitrate  of  cobalt,  and  again 
igniting  producing  a  blue  color. 

it  decrepitated  when  heated  in  a  glasa  tube  over  a  candle, 
and  deposited  water  in  the  upper  part  of  the  tube,  thus 
proving  it  to  be  a  hydrate. 

9.  Id  the  AnnaU,  snnie  vol.,  pa^  96,  is  another  letter 
dated  Paris,  May  19,  1819,  {three  days  before  the  preced- 
ing,) in  fvhich  he  describes  a  native  milvhuret  of  lead  and 
arsenic,  found  in  Upper  Valais,  in  Switzerland,  in  agranoae 
eomponnd  of  carbonate  of  lime  and  magnesia. 
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He  gives  the  native  cbaractere  of  the  ore,  its  reacti«is 
biAce  the  b!ow-pipe  and  tbe  action  of  reagents  apon  it, 
pntiaibtrlr  of  a  delicate  teet  of  tbe  prceeoce  of  fitupliurr 
which  consisted  in  placing  a  minute  portion  of  an  iosnaUe 
•olpbate  of  bsrirta  formed  b;  treating  it4  eolotioD  with 
chloride  of  banrum  on  a  veiT  small  bit  of  charcoal,  beating 
h  ■trooclT,  thcD  dipping  it  id  a  drop  of  water  on  polished 
drer,  etTing  to  the  lattvr  a  deep  black  slain. 

Hr.  Souti^o  ooodocted  bis  researches)  on  a  minote  scsle-< 
Tbe  aboT«  trials  were  made  with  particles  little  more  tfaa 
viable;  tbe  results,  however,  sDmciently  establiabed  the  _ 
aatore  of  the  coostitaent  parts.  The  prt^Mrtioos  were  oeo- ' 
MMriljr  )^  for  inaniriea  on  another  sole. 

The  two  preceuing  subjects  are  honorablv  noticed  io  s-j 
Iditarical  sketch  of  improvements  in  pbvsical  science  dnr 
ing  tike  year  1819,  contained  in  the  16lb  voL  of  tbe 
[1&20,)  p.  100. 

10.  Id  tbe  same  vol.  (xvi.)  (^  tbe  Annals,  are  contained^ 
two  kttsrs  to  Dr.  IVmiisoo,  one  dated  Paris,  March  I7tb, 
tbe  other  March  24tb,  18S0. 

Tbe  foriEier  contains  a  "  Vkv  of  Ote  pntabU  eaua  KiJUnk| 
fnite*  Jtmu  »Klaaie  eepptr,  fmiid  both  at  the  ertt  of  tapper^ 
mtiim  Vn  dfg  •/ eo^er  Jvnaen,"  Jlr.  Smitbsoa  eoneeiect- 
dma  flhm  to  be  prodoced  hj  sqoeenDg  meialKe  oof^wr  in 
■  stMo  of  fiinoD  into  or  tfaroogfa  pores  of  tbe  gtaaa,  while 
tlM  btter  is  cooling  aod  eontracting. 

11.  The  tatter  commuieatioa  oootains  An  aeamit  of  a 
mHiee  nowtiiiafi'nw  tf  tufphmt  ^  karutm  ami  Jtmridt  of  «f- 
mm.    llus  ■ahstaaee  was  fboad  in  Derbyshire,  in  eloMj 
proximirv  with  ralpfaoret  of  lead. 

He  describes  witn  great  minnteoees  tbe  reactioo  of  thia 
mbstance  with  teets,  aod  itdere  that  it  oo&asta  of — 


Snip,  of  Bariam, 
Fluoride  of  Caldam,    - 


51.5 
48.5 


13.  In  tbe  Annals,  vol.  xrii.,  p.  STl, »  a  letter  from  Ur. 
SmtdMOB,  dated  Febnarr  17. 1831,  in  wbicb  he  describes 
MtriKr  tinjoned  tknm^k  Atpmta  tfmat  vm. 


L,  p.  1S7,  is  an 


IS.  In  tbe  Annals  for  AtttQSt,  lS£S,Tol 
artiiJe  (Art.  v.)  On  ikt  Jiiretm  ^  vay  Hdn 
acaic  aMf  sifpnffy. 

Id  tbts  pahlieation  ho  Tvf«>rs  to  bis  paper  in  die  AnnaU 
for  AwQst,  1819;  rcUtix-Q  to  the  compooad  solpharcc  of 
lead  and  areeoto. 
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•■  ir  oMonle,  m  uy  at  Im  cowfoaaa>.  b  tami  witk  tW  aAtnt*  <f  mm^ 
■rMDtaW  of  poUA  U  pt<j— d,  o(  «klA  lk»  MlMbn  kiM>  «  Ukk  ni 

prccipiut*,  with  nitntoaC  sQrer. 

"  In  CBM*  whitro  mj  MMiUa  poniaa  of  tha  pomb  if  ih»  bUm  hM  W- 
(MRio  me,  It  miMl  h«  Mfwttd  vitk  Mif  m  add,  tad  tha  aali»a  nixMn 
driod  aiid  roJicMilral  ta  vatcr. 

"  So  toiaJl  i>  tbo  quantity  ot  antBie  tei|iui»J  fov  tkb  Moda  ot  trial,  ibat 
•  dr«pof  a  aoloiloa  of  oxlda  of  snaolc  la  vatar,  which  M  a  hwt  of  M  & 
d«g.,Tahr,,ciaDUiiW  twt  tbvn  A  of  oxida  of  awiajt.  ft  W  BitrOa  of 
(Miaib,  in  Um  platina  •poon,  and  nuad,  afbfdt  a  eoasMataUa  qoastliy  of 
araenlua  of  Mlvar.  Hmot^  vtiraca  iw  MUd  f  rftdaa  af  «itda  af  anaale 
eaa  b«  obialaed ,  tbe  prranctt  of  it  ttaj  W  aattUkked  ky  fafaiiac  u  aaUr 
tko  matter  wbi^  coniaib*  it. 

"Tb»d*iErv«ln  ahich  thii  twt  la  laulbtala  raadUjdManalMd. 

"  Willi  6  S  gr^ai  of  til'M-  1m  oUaiMd  •.«  mlM  of  anmOafm  of  »il*<rr ; 
but  0.66  erain*  of  •ilrrr  ni  nwoTcrad  ftav  iSa  Bgnaw,  ao  tkat  tba  kr»ii- 
lata  had  bcrn  furaithad  by  *.ti  grmitit  Dt  tf««r.  la  a  aaooad  trial,  7.7 
eniiii,"f  i>lit(hoDlyft.8eralMpredpttaUd,7la1dcd9LSgniMofan«fu«i«. 
Th«iii«<ui  ii  140.1' tronD  100  Nlnr." 

Before  the  invention  of  the  method  of  snblimint;  a  ring 
of  arsenic  in  a  glass  tube,  and  that  more  recently  employed 
by  Marsh,  of  convertine  it,  by  meanB  of  hydrogen,  into  ar- 
seniuretted  bydrojren,  ue  method  of  Sroitheon  was  amone 
the  nio§t  delicutc  in  use,  and,  u  a  means  of  obtaining  col- 
luteral  evidence  of  tb«  praseoee  of  arsenic,  it  siill  contiuuc* 
to  be  employed. 

With  respect  to  mercury,  he  remarks: 

**  All  the  oi'idM  and  M>lln»  (ioiti|>aund*  of  m*rcmry  laid  (a  a  drop  »f  aia- 
rinaacid,  on  gold,  with  a  hit  of  tin,  quickly  aamlgunaie  tbo  sold. 

'■  A  FaTticln  of  the  corroaive  labliniaic,  or  a  drop  of  a  lolotloa  of  It  may 
t*  tbu>  triod.  Tha  addition  of  martno  add  If  DM  r«qiitrod  In  tbli  caaa; 
Qoanlitic*  of  morcory  may  b«  r«ndcrtd  evident  in  Ibis  way  which  could 
not  ba  *o  by  any  odior  mean*." 

This  tert  for  mercury,  it  may  be  remarked,  still  keeps  ita 

place  among  the  best  evidences  of  the  presence  of  that 

metal. 
>'  ThI*  nwUiod  will  exhibit  th«  mareury  ia  cinnabar.    It  moil  be  nr^ 

Tioiuty  billed  with  talphuric  acid,  la  lb*  plallna  ipoon,  lo  ooavfrt  It  Into 

aolpbaU^'' 

"  Cinnabar  bcnied  lo  a  aiylution  of  nolaib,  on  lold,  amalganuto*  it." 
■■  A  Bloat  mtnoie  qnanllly  of  mMalltc  tnarcury  nay  bo  dlicovand.  In  a 

IKowder,  by  placinf  it  in  nitric  acid,  on  gold,  drying,  and  adding  marlatlo 

aold  and  ud." 

14.  Li  the  came  volume  (xx.)  is,  at  page  868,  a  letter  to 
the  editor  of  (he  Annals,  On  some  improranmts  on  lamps, 
jiartieuiarlfi  rtfcnmg  to  Hie  form  of  (he  wicks,  lln;  employment 
-of  wax  aa  their  fuel,  and  the  mode  of  cxlinguisbing  them, 
by  patting  sound  wax  to  tho  wicka,  and  then  blowing  out 
<he  flamo. 

'•  It  i*  to  be  r«gr«lt«d,"  remartu  the  Ruttior.  ■>  Ihnt  tboat  wbo  mltlvala 
•cttMa,  fyaqnonl^  with  bold  improvcrnvnts  ■□  thsir  DppHrutuaandprootMM, 
^ron  vlUtii  tbay  tbaaktolvM  dorlTO  advaniBgo,  owing  to  tbolr  lurt  daan^ 
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tof  Ibam  of  (uffldcnt  mnffniludn  for  pvibllcAtlon.  "WlHin  the  lotu  view  ii 
h>  further  •  puniutt  of  whoto  Irnportauov  lo  maukind  >  coaTiction  eiUu, 
stl  that  can  to  to,  thould  be  ImpArltid,  boweror  tmt,U  ma;  appear  tbe  narit 
which  atuchei  la  it." 

On  tho/itff  for  chemical  lamps,  li«  remarks : 

"  Oil  it  a  iliutcreeabl*  combuitlble  for  ftnall  eipprimpntal  nurpoMa, 
more  opeciallr  when  Umpt  nre  to  be  carrind  in  trnvi'llini-.     I  hnvo  ther 
for«  auMtitiited  was  for  it.     I  employ  a  wax  tamp  Tor  tliu  blow-pSpv." 

15.  In  the  21st  volume  of  tbe  Aimnle,  p.  340,  is  a  short 
nrlic]c.(ArL  II.)  "On  the  cri/stallm  form  of  ice,"  datod  March 
14,  1823. 

Alter  referring  to  several  contradiccorv  statements,  ht 
remarks : 


lion  of  lt<  i(4npcraturo,  liku  the  ton roin tine,  (iljcnta  of  tine,  Ae." 

"  Tbe  two  pyramlda  appeared  to  farm,  b;  their  Junction,  aa  angle  of 

kboutSO". 

>'  Snow  proicnta,  in  fact,  the  mrav  form  ai bail,  but  Imperfect.     It>  flakrn 

•r«*keleI«M  of  cr;*tala,  having  the  K'enl«t  anato|{f  to  cerlaln  crvttaU  of 

ahim,  irliit«  ■ulphur«tof  iron,  Ac,,  Wboira  fiiue*  are  wanting,  aud  which 

cooaiit  of  cdgM  only." 

16.  In  the  iiame  volume  of  the  Annals,  (xxi.)  p.  359,  is  a 
short  paper  on  a  3feans  of  discriminating  between  the  iulpttatta^ 
of  barium  and  strontium.     It  ia  dated  April  2d,  182.S. 

Mr.  S.  states  tliut  when  lh«s^>  earths  are  in  a  aolable  state, 
(in  acids,]  the  eiiaicr  proecBs  is  to  put  a  particle  into  a  drop  , 
of  marine  avid,  on  a  plate  of  gla««,  and  to  let  the  solatiock] 
cry6tAll)s«  epontaucouslr. 

Tiie  crystals  of  ehoride  of  barium,  in  rectangular  eight- 
sided  ptales,  are  immediately  di.stingtiishable  from  tlio 
fibrouH  crystals  of  the  chloride  of  strontium. 

Another  method  is  suegested,  that  of  blending  the  min- 
eral in  fine  powder,  with  chloride  of  barium,  and  fiisiug 
the  mixture,  putting  the  mass  into  spirits  of  wlue,  aou 
inflaming  it  while  healed,  over  a  lamp,  the  fiamo  is  rod  if  i 
any  siroutium  is  prc!>«nt. 

17.  In  the  same  volume  of  the  Anna1»,  at  p.  384,  is 
paper  On  the  discovery  of  acids  in  mineral  substances,  d 
April  12, 1823.  This  paper  gives  speeilic  directions  in  re- 
gard to — 1,  Sulphuric;  2,  Mniiatic;  3,  Phosphoric;  4,  Bo- 
racic;  6,  Arsenic;  0,  Chromic;  7,  Molybdic;  8,  Tungetic; 
9,  Nitric ;  10,  Carbonic ;  11,  Silicic  aeide. 

18.  In  the  22d  volume,  p.  258,  of  the  Aniials  of  Philoao-^ 
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pby,  is  a  short  paper  On  the  dkcoctjy  of  ehUiTidt  of  potassium 
m  the  tarffi. 

Ttiis  discovety  rosultcd  from  ad  exnminfttion  of  a  red 
feruginous  mass,  containiug  v«ina  of  while  vr^'stalline  mat- 
ter, part  of  a  block  etud  to  have  b«en  ttirowii  from  Veeu- 
■nxui. 

It  waa  a  sponey  lava,  with  sparse  crystals  of  aa^te,  pyr- 
oxene, or  hornWende,  the  wliite  crystalline  matter  was 
wholly  soluble  in  water,  and  when  laid  on  silver  with 
sulphate  of  eoppor,  gave  an  intense  black  stain. 

The  potash  was  detected  by  chloride  of  platinum  and  by 
tartaric  acid- 

When  de<;omposed  by  nitric  acid,  nitrate  of  potassa  was 
the  solid  obtained  by  crystallization. 

19.  At  the  30th  page  of  the  same  volume  (xxii.J  of  the 
Annals  of  rhilosonby,  is  a  ebort  tract  "On  the  improred 
method  of  making  coffte." 

The  object  is  to  preserve  the  arouia  of  the  coflbo  doring 
the  coction,  which  Mr.  Hmith^on  eticcted  in  »  phial  closed 
with  a  cork,  lell  loose  at  first,  to  allow  the  escape  of  air, 
and  afterwards  closed  tight,  and  kept  immersed  in  boiling 
water  until  the  process  was  concluded.  It  may,  when 
cooled,  be  filtered,  withoat  losing  the  aroma,  and  then  re- 
turned to  the  close  vos8«l  to  be  ro-beated. 

"  In  >I1  CM«*  BiMB*  of  CMnonjr  I^nd  to  nugm^nc  and  diCuso  comfort  nnd 
hm)lM9>.  Thnjr  brtng  wllhin  tba  Tvach  of  ihe  mnny,  nhnt  wnatntul  \,rti- 
eCMlni;  ouhBdc*  lollie  fbw.  By  dlEninifbin);  <<xp>-uiilturu  im  iine  urtict^, 
thcj  kIIov  of  HinM  «lb«r  cdJoj-idcdi  nbicb  wm  birlori)  unmlaiiimblu.  A 
rfduetian  to  quantltj  pcttniti  in  )iidu1)cencD  in  auprrior  (|aa1itT.     In  tlio 


Mwenl  liMtHiicii  tbe  Imiiorlbncv  at  («OD«i»y  \»  panlt-uUrly  Kti-Hl,  kioco  It 
■  •ptilin)  lu  mnttcn  of  bigh  price,  wliich  oonatituls  one  uf  the  daiiy  mwli 
of  a  InrKo  portion  (>f  tbc  papulation  of  the  Mrlh. 


'  Thsi  to  oookny  »Imi,  lh«  p(ii*«r  of  Mibjocllng  for  *o  Indpltnit"  diirn- 
tion,  to  11  builine  butt,  u'ilhoul  tbo  ili^btt^il  dvpyadilun  of  voIkUIu  tuktlur 
will  adeiit  of  ■  bFDcBcia]  apfJioatian,  is  uiiquc«t)0[ia1)l«L" 

20.  In  the  same  volume  of  the  Annals,  (xxii.,)  p.  412,  is 
a  paper,  by  Mr,  Smithson,  On  a  method  affixing  particles  upon 
the  sappare,  (cyiinite,)  dated  October  24,  1823. 

Uc  refers  to  ihc  unocrtmoty  o^  physical  qualities  to  deter- 
mine the  species  of  minerale.  \V  cruer  waa  unnblt;,  by  this 
means,  to  discover  the  identity  of  the  jargon,  (zircon,)  and 
the  h^'acinlh;  of  the  corundum  aud  the  sapphire;  of  bis 
apatite  and  his  spargclstein,  and  *'  while  he  thus  parted  be- 
ings from  themselves,  as  it  were,  ho  forced  others  together, 
wEich  had  riotliiug  in  common." 

Hence,  .SiiiiiLfion  infers  the  ncceBsity  of  chemical  analy- 
ns;  and,  to  avoid  waste,  the  practice  of  analyzing  ou  a 
very  email  scale. 
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To  fix  tbo  particles  of  minerals  on  a  saptmre,  in  order  to 
Bubjuct  tbeni  to  high  temperature,  Mr.  Smithson  employed 
water  witli  gum,  m  ufvii  by  Sausoure,  who  invented  the 
method,  but  he  added  refractory  clay.  The  partielo  of 
mineriil  was,  then  mode  to  adhere  to  this  clay,  n  eruHU  por- 
tion of  it  being  for  thia  purpose  taken  upon  tbc  cud  of  a 
flattened  platina  wire. 

21.  In  the  23d  rohime  of  the  Anoals,  (p.  100.)  we  find  ft 
paper,  by  Mr.  Smithson,  dated,  January  2d,  18*24,"  On  some 
compouiula  of  Jiuorinc." 

In  thi>,  hB  mnhn*  t.hs  nppniltn  nnd  Jiint  romnrk  :  thni,  "  a  wnnt  of  do* 
couviutiun  Ihut  Ilif<  tiiHirriulH  vf  iLi- glube.  and  tlic  priHliictsof  |li«lal>ar«- 
tOTj  ar«  the  Moic,  lliat  what  nalure  utbtdt  ipontancouilT  to  cdca,  and 
wbal  th«  Art  <>r  thn  chcmitl  iirnpnro*,  dllTfr  in  no  vay*  but  In  Uia  (ouroM 
trtna  wh»nc«  Ihejart  dorivml.bs*  givva  to  the  iniluBtry  of  Uie  c«llactar 
of  mineral  bodi«a,  no  orroneoui  direction." 

"  What  U  nmntUI  to  a  knowlrdifn  «r  clKimicjil  bttlngf,  haji  buna  l^  In 
Mgtwl;  Bcc>d«DU  or  *i>i»ll  lnip->ri,  <in('ii  <>f  fiODU,  lia««  dzwl  alti'nlion~- 
tuvetngrtUMd  it-and  a  fertile  Dold  of  diicuwrv  bu  Ihu*  r«niaitiod  n>»-^H 
*a^lortJ,  «h«r«,  olberwiu,  it  voiild  havn  been  niliauiitDd."  ^M 

His  method  of  illuelrating    the  character  of  fluor  spar, 
wa«  by  fixiiift  with  clay  a  email  piece,  on  a  bit  of  platinum 
foil,  and  holding  the  latter  on  a  clay  aupporti  iii  the  end  of 
a  bit  of  glass  tube,  and  thus  aubjccting  it  to  the  actioQ  of^ 
the  blow-pipe.  ^| 

The  topaz  wax  also  nseayed,  and  gave  out  fluorine  or 
fluoric  acid.  Smithson  expre*aea  his  conviction  that  topaz 
is  a  compound  of  fluate  of  ttilicium  and  llnatu  of  alumina. * 

Ue  tilt'O  examined  kryolite,  which  had  been  observed  to, 
diminish  in  fusibility  during  fusion. 

Tbe  result  of  hie  cxpcnmeuts  were:  lat.  ThBtfluoridf 
are  in  general  decompoi*ablc  by  heat,  and  heuco,  that  "  w«  _ 
now  have  a  method  of  discovering  the  presence  of  fluorine." 
2d.  The  theory  of  these  decompositions  may  be  obtained 
by  cxpfriment. 

Kolurring  to  the  minute  blow-pipo    experiments  with, 
which  hia  results  had  been  ohtainca,  ho  eigniticantly 
marlcs : 

"Tbcrc  na^be  jwrMii'.  who,  mruiirinjc  the  ImpurUneo  of  tbo  (ubj 
by  th«B)acnitudo  of  tlio  ubjv<:l,  will  c««l  n  sup-rcilioiii  looh  on  thi(  dttou^ 
■ion;  but  tl>«  {■aniclo  and  tbo  planet  aroaubjcct  to  the  tamo  latrt,  ftnd  wlutt 
ii  tMmed  ujMin  thn  ono  will  bo  known  of  tbo  Dtbnr." 

22.  In  the  same  volume  (xxiii.)  of  the  Annnb,  p.  115,  is 
a  short  paper  of  the  same  date,  (January  2, 1824  J  contAJaing 
An  account  of  an  examination  of  some  Jyj/ptian  e^ors. 

•  Attfalailay  liswoulil  proliably  faavc  mbcUlotad  llt«iariiu  flitiritUa/  rUUitiim 
ttOA  fluorutr  of  olHiniiiim. 
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"  More  tlun  comtniMilT  f  Dcurioui  n»ut  lie  b«,  vbo  vould  n«t  And  ddMit 
in  ttcenmioc  tbo  •traaB  ct  ft»,  nUaning  lo  tinea  long  patt,  and  l»«boU< 
Injt  tLs  tbait  axtulng  nawor  UiIbki  and  «f  ntn. 

"  la  tb«  wlaof  an  ancient  peo^e,  tnacli  tMqr  b«  Man  ccnociniiDg  tb«cii, 
the  prMTCM  ibej  bad  mad*  in  knowledM  of  Tarioui  kind*,  tboir  haUU 
and  tbrlr  U«aa  an  «ario>u  tabjMtA.  PnidiKU  of  *kll1  oaj  Uhewiw  uccur, 
<iih*T*holl7  BBkBftVBlaoa,  ornpMioftolbDMwbielinvwfnpiiljr  UiMO." 

lie  received  from  Mr.  Curtin,  who  Iravcled  in  Egypt, 
'with  Belzoni,  a  small  fragment  of  the  tomb  of  King  ^sam- 
mts. 

It  was  sculptored  in  basEo  relievo  aud  painted,  the  colore 
being  white,  rvd.  Muck  and  blue.  Tbo  white  was  found  to 
be  Cftrbotinic  of  liiue;  the  rod,  oxido  of  iron;  tbu  black, 
pounded  wood  cbarvoal,  the  texture  of  the  larger  particles 
being  perfectly  discernible  nilh  a  letiB,  aller  dissolving  oat 
the  other  coloring  matters.  The  blue  waa  a  emalt  of  glass 
powder,  itfi  tingiug  matter,  however,  was  not  cobalt,  but 
copper.  Melted  with  borax  and  tio,  the  red  oxide  of  copper 
immcdiatc-Ij  appeared. 

23.  In  the  24th  volume  of  tbo  Annals,  p.  50,  is  a  paper 
of  ten  pages,  bearing  date  Juno  10,  1824,  and  containio^; 
Somt  obsertatifma  on  Mr.  Pom's  theory  ecmeerniitg  the  formation 
of  the  Kirkdale  cave. 

The  writer  whose  work  Smithson  criticises,  had  attempted 
to  account  for  the  bonea  by  referring  them  to  the  period  of 
"  the  Deluge."  This  opinion  Mr.  Smithson  very  successfully 
combats.  A  confutation  is,  bowovcr,  hardly  needed  by 
geologists  iu  our  day.  It  is  not  therefore  deemed  noocssftiy 
to  follow  the  writer  througb  the  steps  of  his  reasoniag. 

24.  In  the  2dtb  volume  of  the  Aonals,  is  a  letter  from  Dr. 
Black,  to  Mr.  Smithson,  describing  bis  delicate  balance  for 
weighing  minute  (quantities  of  metals,  and  other  results  of 
aiiatvais,  consisting  of  a  thin  bit  of  fir,  with  a  fine  cambric 
ueeJle  for  an  axis,  and  an  uplurncd  bit  of  brass  for  a  sup- 
port. To  this  apparatus  Mr.  ijmithson  suggested  some  im- 
provement in  ibv  foruiiUiou  of  the  weights. 

There  is  otueh  reason  to  suppose  that  the  foregoing  list  of 
twentj-four  papers,  does  not  embrace  all  the  published 
works  of  Mr.  Smithson.  The  numcroua  lists  of  loci  or 
topics,  evidently  deeijiHod  to  form  the  beads  of  esaays  or 
treatises,  either  foiiuu  diiiconni-ctod,  or  united  with  looso 
notes,  on  each  topic,  or  wrought  out  into  tbrmal  essays,  of 
which  several  arc  found  among  his  manusci'ipts,  afford 
ground  for  believing  that  he  was  a  contributor  to  some  of 
the  literary  productions  of  the  day;  but  as  such  pieces 
generally  appear  anonymously,  it  is  not  easy  to  ascertain 
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tbe  precise  object  tor  which  these  numeroQS  tracU  were 
composed. 

It  appear*  from  all  which  has  been  cited,  from  the  pub- 
fished  works  of  8ioith8on,  that  hU  was  not  the  character  of 
a  mere  smatear  of  science.  He  was  an  active  and  industri* 
OQS  laborer  in  the  mmt.  interesting  and  important  branch 
of  research — mineral  chemistry. 

A  contemporary  of  Davy,  and  of  Wollaston,  and  a  cor- 
respondent of  Black,  Bunks,  Thomson,  aud  a  ho«t  of  other 
names  renowned  in  the  annals  of  science,  it  is  evident  that 
his  labors  bad  to  undergo  the  scrutiny  of  those  who  conid 
easily  have  detected  errors,  had  any  of  a  serious  character 
been  committed. 

His  was  a  capacity  by  do  means  contemptible,  for  the 
operations  and  cxpe^ienl^  of  the  laboratory.  He  felt  tbo 
importance  of  every  help  afforded  by  a  simplification  of 
methods  and  means  of  research,  and  the  use  of  minute 
quantities,  and  accurate  determinations  in  conducting  his 
inquiries.  Many  of  those  "  lurid  epot«  in  the  vast  field  of 
darkneaa,"  of  which  he  spoke  so  feelingly,  have,  since  hia 
days  of  activity,  expanded  into  broad  sheets  of  light. 
Chemiatry  has  assumed  ita  rank  among  the  exact  sciences. 
Methods  and  instruments  of  analveis,  unknown  to  the  ogo 
of  Smithaon,  have  come  into  familiar  use  among  chemists. 
These  may  have  rendered  less  available  for  the  present  pur- 
poses of  science,  than  they  otherwiM;  might  have  been,  a 
portion  of  the  anal^'sis  and  other  researches  of  our  author. 
The  same  may,  however,  be  said  of  nearly  every  other 
writer  of  his  day. 

Having  dwelt  80  long  on  the  published  papers  of  HIt. 
Smithson,  it  will  be  practicable  to  give  but  a  onef  accoant 
of  bis  unpublished  memoirs  and  other  writings.  Theae 
are  comprised  in  about  two  hundred  manuscripts,  beside* 
numberless  scnipsand  miscf^lluneous  notvsof  acyclopedical 
character.  Many  of  these  are  connected  with  general  flul>- 
jeet*  of  hislory^tbc  arts — language — rurai  pnrsnitu — gar- 
dening— the  construction  of  buildings,  and  kindred  topics, 
ench  aa  are  likely  to  occupy  the  thoughts  and  to  constitute 
the  reading  of  a  gentleman  of  extensive  acquirements  and 
liberal  views,  derived  from  a  long  and  intimate  acquaintaoco 
with  the  world. 

In  a  pretty  copious  nmss  of  notes  on  the  subject  of  tiabila- 
HoM,  tor  example,  the  materials  are  discussed  under  the 
several  heads  of  situation,  exposure,  exterior,  and  interior 
•mLOgcments,  materials  for  their  construction  ;  contents  of 
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rooms,  fhmitarc,  petmta,  ttatnuj.  aaA  oiber  oljaecs  of 

tast«. 

la  a  tract  Qpoo  knowledga,  be  tafcaa  ece—ioii  to  nmuk, 
that  men  maj  conader  tbenadw  aa  hanof  feor  aoarcta 
of  knowledge:  let.  Obcernae.  9d.  BcMotun^.  Sd.  I&- 
fomiatioQ.  4Lb.  Coqjectare.  It  is  endent  that  m  tai  own 
acquir«Qi«n(3  in  knowle^e,  be  fbOoved  ttm  order  of  pvm 
ceding,  and  did  ooti  •■  maojr  him  dose,  both  bdbre  asd 
once  bU  time,  be^a  with  eotQwtBria^  procyed  next,  to  aak 
information  aa  to  ibe  Ofituamt  of  otben,  rcearia^  aa  aoand, 
all  those  which  taUj  with  tbe  tatgtttart^  asd  r^ectioj;  tb« 
rest,  and  cod  with  attempting  to  rtaacm  tbemeelres  into  a 
belief  that  this  mass  of  cmde  &atanca  oonstitittcs  {Aoloao- 
pb;.  Smitbson  b<^*a  the  proceBs  of  aeqittsitkNi  hj  ttttrt- 
ing-  Kor  (bis  poipoM  be  idmo  a  ooabar  of  toan  w  acMD- 
tific  joarne}^  taking,  aa  opportaoity  ollertd,  earefol  obaer> 
Tadons  of  all  inter«atii>g  net*. 

It  waa  in  1781,  (now  nxtj  jearv  nooe,)  that,  in  oompaoj 
with  Mr.  Tboraton,  Moosieor  Faajas  De  Sl  Fond,  the  cele- 
brated French  phitoeopber,  and  the  Coant  AodrioDi,  ho 
made  one  of  these  tonra,  throogh  Xew  Castle,  EdiDhnt:gf 
Glasgow,  Dunbarton,  Tarbet,  loTcraiy,  Obaa.  Aitom,  Tor- 
tosk,  and  the  iolaod  of  Sla&.  In  all  these  plae«a  obeerTa< 
tions  on  the  endettoes  of  geological  stnictare,  on  the  min- 
erul  contents  of  n>ck>,  on  uw  soperpontioa  of  beda,  oo  the 
methods  of  mining,  smelting  ores,  and  oondacting  maoa- 
tocturing  processes,  were  made  with  all  the  minateoe#s 
which  the  arrungements  of  the  jonmer  conld  permit. 

The  period  of  two  generations  of  men  elapM-d  since  the 
joome^'  to  Fiu^ikl's  cave  was  undvrtaki-n,  has  <m?cu  a  vast 
aoceaaion  of  n'trength  to  that  ruliug  passioQ  which  now 
sends  forth  the  votaries  of  geologii'  of  all  countries,  with 
hammer  and  knopsack,  to  explore  alike  the  desert  and  the 
fertile  field,  to  indulee  in  the  Inxary  of  UaUomo  wander- 
ing«,  soiled  appurel,  Bard  lodiring^.  and  scantj  fiu«. 

The  hanialiips  and  privations  of  such  txpedilions  were, 
at  that  dav,  not  »o  often  enoitunltrcd  us  at  preiient,  becanso 
the  expeditions  tliemselve^  were  s<-lil''im  undertaken.  Still, 
it  woold,  even  in  oar  own  time,  be  thought  a  very  respect- 
able piece  of  hardihood  and  scientific  self-denial,  to  en- 
counter  each  risks  and  privations  aa  are  here  and  there 
jottc<l  down  in  SmithiK>a^sjoarnul,  in  relation  to  this  visit 
to  the  island  of  Stnfl'ii. 

The  party  had  arrived  at  a  house  on  the  coast  of  Mull, 
oppoeile  the  bland.     The  journal  proceeds : 
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"  Hr.  TsTtiMk  got  aae  •  MpusM  boal,  tn  off  thaul  haU-pui  «ltr«a 
•'^l«ck  in  tb«  Bocsiiw,  <m  Friday,  tb*  Mb  of  Septcinber,  br  Slaft. 
OuMi  «t»d,  (W  M*  •  lIiU*  raush. — viad  tMenaa«d,  ■•*  ru  vttjr  h%b,— 
NW61  iwM  (MM  pan  of  ikc  labnd,  bu  (baad  it  tape«ibls  fa>  »  hifari 
n^al'i  caTC,— ««t  oUi(^  to  rctitni, — luded  on  Stmttk  with  duBoih*,^ 
wUor*  pNB  W  CO  off  B^ui  lBtsi«diat«lr,— Bin  nnviUii^  to  iofmit  wltMtt 
h»Ti^  tkoroo^j  «m&Lii«d  iba  UliBi.  BmdIvc  to  Majr  >11  BigibL  Mr. 
Mthrw  ttMjt  Twh  ■» ;  tkeolbw  partf  wkidt  vMlkcr«hwlalnadf  «§■• 
lo  lb*  jmy  MOW  i  m  miftaiioa,— *H  cnauMd  Into  e««  bad  boi,  Iboa^ 


rfOQIWllW,  bWlJw  tbs 

ikldad 

CmUmmb,  obo  PrMcta  nna,  om»  IhIjm  mobLJ 


IkmilT  :— MpDMl  opoa  ceo.  MaUM, 
i."    (Xlie  pwty.  b«  it 


•8M*7,tWl6k.  TfiitNuWtlwUndcHwatfTcaTrivw^lMkU 
tte  iwaiiii  to  till  w  Ikat  tb*  wind  vm  drofped,  a^  ika  b  «m  a  good 
d»T.  8rt  •*  i>  tfca— n  kaat,  vUek  took  «mw  m  fat  that  ■«  Mmat 
VMotflBid  la  Ml  iiiMlMllj     Ifct  Mil.  ■■  Hill  fUa    Ifci  Wf^  «M  gM» 

tBOL** 

WUb  thu  onpronunag  oatfit,  however,  the  pwtjr,  at 
taaRifc.  ooM  tDore.  read)  tern  finna. 

oh  tbe  SStii,  tbe  toonsts  are  st  Obao,  vbere  a  Ihtle  dr- 
enmstance  is  ooted,  which  significaDt^  marks  the  seal  and 
actmtj*  of  the  collector  of  mfnflfaln  and  fiHBtls,  and  the 
Kghtin  which  that  dcrotioo  to  geology  Mgoawtimaafiwrad 
hj  iIh  nnacitDtifle  part  of  tba  eOBmBoitr : 

-Ciylm>ii»H  tUiterwtaiwWTfcirfk  i^  a  baml. aa4  paU  Si, 
M.fcrtfairwi»fcy— 1»  to  Mjaiaiw.  Kr.  StorcaMS  cfarnJwf  k 
mm  a  bMI  te  anr  (MM,  WeaaM  I  had  bn^kt  •  itaBH  o>rf  Art;' aa  W 

wii.kaialL'* 

A  mooth  latar  wc  find  him  at  KortfawiiHi: 

-Omhma.  irMlto«W>«M«rthaMltMiMa,)a«UAta9laUto* 
AmaMatMk^arnk.  iW  iK  ■•  tern  ia  a  bHfaC,  ia  «UA  t 
Mlra««MlMt.aaiIh^aMia««ltaiM.  X  ifciak  ifca  fnc  abaft  «m 
aC^^ft«  7a>*k  M  A*  boluM  oC  «Uck  «H  a  poai  «r  VMM-,  btf  m  «*• 
^1  aaPi  aaaa  >  nil  ml  n|iati«.f>i«  wtliA  —b  a  wtaa*  tfcafl.  wM* 
»tto*aba«^rf*aiii.^fi^ba»fc»iaahiliimillli 

fa  th—  OriTJat  ina^eprt  w»  eiay  note  tbeckaradar  of  an 
inAMiiak  is  fiiait  of  hia  hituntt  otjeeot ;  a  OHSBMto 
te  tanad  ande  kr  tba  fear  of  a  &de  pctBonal  ineonnncoea 
Ohm  ill!  iiiMBMiat  rftil  wihi  In  Us  ttnn  on  dw  ccd- 
tineut,  of  wtee^  ooe  -mm  nads  ftva  0«a<m  to  biiy, 
I  TjTo),  ta  1T9S;  OM  thfoort  ecttain  parte  of  Qw. 
niaiaQfi;  aBoifa«-wl80^aaidathirdBomBttfiB  to 
tSH^anfiMMlBani 

itfasMi  to  fottadaa 


AaplV^cal 
oTeoaMiTa 
Wtekaai 
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inatitution  "  for  the  increase  and  diffusion  of  knowledge 
amoDg  men." 

It  may  at  least  enable  ub  to  decide  whether  it  waa  any 
nodue  asBumption  on  his  part,  to  constitute  hiraaclf  a  patron 
of  science.  Those  who  look  at  the  matter  in  the  hurahle 
Bght  of  a  mere  pecuniary  transaction,  will,  readily  enough, 
inswer  the  question.  They  will  Bay  "  erery  man  has  a  right 
to  do  what  ho  will  with  his  own." 

But  the  inquiry  is  one  of  far  higher  import,  it  addrcsaea 
itself  to  men  of  science.  Mad  i^mithson  the  qualificaUons 
Vhich  should  authorize  and  require  us  to  defer  io  his  judgment, 
vers  he  now  Ueirig,  in  regard  to  the  specific  objects  of  an  institU' 
(ioM,  founded  in  the  braid  and  comprehensive  terms  emploi/ed  in 
his  will  f  To  this,  I  think,  there  can  be  but  one  answer. 
!^  anj'body  has  a  right  to  direct  how  institutions  of  scienco 
fihonid  be  founded  and  conducted,  it  ia  they,  who  havy  iii- 
nred  their  own  hands  to  the  work,  who  hivve  taken  the 
laboring  oar,  and  won,  by  ita  nee,  an  bonorahlo  distinc- 
ton.     ouch  a  man,  we  have  aeen,  waa  James  Smithson. 

A  single  question  more. — What  wogld  have  been  the 
purposes  of  an  institntion  founded  by  Smithson  in  his  life- 
time? 

To  this,  his  lifetime  ib  a  sufficient  answer. 

Besearchea  to  "increase"  positive  knowledge,  and  publi- 
cations to  "diffuse"  and  make  that  knowledge  available 
to  mankind — auch  were  the  great  objecta  of  his  own  con- 
stant, praiseworthy,  and  laborious  efforts.* 

*Tha  Smithson  fund  in  posBe^sion  of  the  Govcrument  of  the  Uniied 
8UtM,  now  amounta  (April  10,  1844)  lo  $TUO,000,  of  which  the  interest  is 
t42,0(>0  per  Bimum.    Two  years'  ioterest.are  laid  lo  be  unpaid. (T) 


Mil 


OS"  THE  "WORKS  AND  CUARAOTER  OP  JAMES 
SMITHSON. 


Bt  J.  K.  McD.  IitST* 


It  is  the  characteristic  of  modern  biography  that  it  sceka 

to  kaow  the  persoDalities  of  men.    It  baa  ceased  altogether 

to  be  a  mere  chronoIo"j\    It  attempts  to  introduce  to  us  its 

Bubj«ct»  tts  vfc  would  uavc  known  tlicm  in  octuul  life  and  to 

TlUAko  tbcm  the  people  of  our  inward  world. 

Who  that  has  known  tbo  splendid  benefits  derived  from 

.  £raitbson'a  ?reat  fonndalion  has  not  felt  a  de»ii-e  to  know 

lore  nearly  nint  from  whom  the  gift  proceeded  T    Who  baa 

lot  been  impressed  with  his  persevering  philanthropy,  when, 

biting  to  accomplish  hia  object  tbrougu  the  Royal  Society 

"of  Great  Britain,  ho  turned  his  face  to  tbo  New  World  ana 

laid  up  his  name  in  the  new  order  of  ibingn  and  men  f 

Who  ba$  not  discerned  in  this  the  spirit  of  a  real  bcuefuctor 

.of  mankind,  and  not  thatof  a  vain  builder  of  his  own  nionu-t 

knenU    It  is  my  pleasant  task  "to  show  something  of  his 

^ay,  his  work,  and  hia  thought. 

omitbeon's  actual  additions  to  knowledge  are  not  great, 
bnt  they  are  distinct.  It  waa  hismisfortuno  to  work  at  two 
Bcicnces,  chemistry  and  mineralogy,  whidi  were  yet  in  their 
infancy,  and  at  a  third,  geologj-,  which,  though  prcfn^t'ot  to 
the  birth,  was  still  unborn,  in  a  true  sense.  In  t1ic  dark 
beginnings  of  things,  when  both  ideaj  and  methods  arc  im- 
perfect, it  is  seldom  that  the  bewildered  gropinga  of  men 
become  valued  heirlooms  to  posterity. 

Wc  could  wi»h  Smithson's  name  to  have  been  coupled 
witJi  some  great  discovery,  or  with  the  apprehension  of 
eome  fiir-rcaching  law  that  would  have  formed  a  worthy  in- 
ecriptioa  for  the  portal  of  his  inKtitutiou.  Though  this  bo 
not  t;rstjfi»d,  we  shall  find  that  bo  appreciated  the  great 
problems  before  him  and  attempted  their  solntion;  that  he 
inockcd  earnestly  and  worthily  at  the  portal  of  great  knowl- 
ige,  and  that  although  it  was  denied  him  to  be  the  first  to 
renter  into  the  greater  ehambers,  ho  was,  nevertheless,  no 
Dnworthy  seeker.     When  we  have  caught  the  utterances  of 
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his  writings  ve  shall   learn  that  his  mind  was  taned  to 
great  things. 

The  greater  part  of  Smitbson's  work  was  in  analytical 
chemistry.  lie  discovered  several  teats,  the  tnost  important 
of  which  its  tlio  blow-pipe  tt'st  for  sulphur  bj  reducing  its 
compounds  on  clmrcoal  with  carbonate  of  sodium,  ana  ob- 
•«rTiDg  the  stain  on  silver  when  the  fused  mass  is  laid  apon 
it  in  a  drop  of  water  (p.  66).  In  the  paper  "  On  the  Detec- 
tion of  very  Minute  Quantities  of  Arsenic  and  Mercary," 
(p.  76,)  two  very  good  tests  for  these  elements  are  given, 
especially  that  for  the  first: 

'■  ir  RTiiinic,  or  nnr  of  it*  PomiKiund*,  li  ^und  wlUi  nltntU  of  poUsh, 
sneniftW  of  poU*h  U'  prnJuced,  of  whiob  lh«  •oluttofl  ■fford*  •  bnck-roa 
pTMipttate  with  nitr«lo  of  rilTer." 

The  paper  on  page  82  gives  a  systematic  conrsc  for  distin- 
gntshing  the  mineral  acids.  On  page  82  a  fiame-test  is 
given  for  strontium,  which  is  perhaps  the  earliest  applica- 
tion of  colored  flamoa  in  analytical  chcmiBtry.  In  the 
paper,  paj:^  94,  "On  some  Compounds  of  Fluorine,"  Ihc 
method  of  detecting  this  element  is  described,  and  a  very 
neat  form  of  apparatus  given.  The  latter  is  peculiarly  con- 
Tcnient  in  that  the  etchmg  of  glass  and  the  change  of  color 
of  logwood  paper  may  be  simmtaneouely  observed. 
'  A  glance  through  his  papers  will  show  how  much  of  his 
work  was  actual  analysis.  Owin]|^  to  tlio  great  improvo- 
mcuts  in  analytical  chemistry  since  his  day,  liis  qunntitativo 
results  are  of  little  value  to  us.  This  ii»  not  true,  though, 
of  the  qualitative  work.  The  composition  of  the  so-calTed 
Tabasheer  (hydrous  silica),  of  the  Ecryptian  colors,  the  pres- 
ence of  some  carbonate  in  certain  ciuuniines,  as  well  as  other 
of  his  results,  have  a  permanent  value.  "We  are  apt  to 
overlook  them  because  they  are  become  so  obvious  ana  ele- 
mentary. 

Connected  with  and  occasioned  by  certain  of  his  analyse* 
are  some  considerations  on  the  laws  of  the  chemical  compo- 
sition of  bodies.  These,  though  erroneous,  are  the  greatest 
of  his  scientific  attempts.  They  arc  found  on  page  27, 
"Observations"  appended  to  the  paper  on  calamines. 
These  were  published  in  1802.  A  further  development  of 
his  views  is  found  in  the  paper,  pa";e  84,  "On  the  Compo- 
sition of  u  Compound  Sutpliuret  from  Ilnel  Boys,"  pub- 
lished in  1808.  His  idea  was  that  the  weights  of  "the  prox- 
imate constituents  of  any  complex  compound  bore  a  simple 
relation  to  one  another.  Ilis  esperiments  lead  him  to  infer 
that  sulphate  of  zinc  is  composed  of  equal  weights  of  ZnO 
and  Sff".  Thi8,thoughvcrynearly,i6notjiocurately  true;  so 
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nearly  that  th«  analytical  cbemiotry  of  that  day  vaa  power- 
less to  detect  tbe  differenoc.  EIi«  nnalytea  of  tho  Mcndip 
Hill  calamine  eeemed  to  show  (aud  did  sho^  aa  nearly  as 
tbey  showed  tbe  truth)  that  it  was  composed  of— 


Carboolcadd 

Chls  of  sine 
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Ua  thought  to  have  found  farther  confirmation  of  his 
views  in  th»  aDAlyeia  of  the  compound  eulpborct  from  Iluel 
Boys.  It  must  be  borne  in  miod  that  tbeeo  attempts  were 
anterior  to  tbe  publication  of  Dallon's  Ibcory,  (his  Chcmicat 
PhWaophr^,  appeared  iu  1808.)  Tbe  second  of  tbe  abovo 
meDtioncd  papers  waa  also  in  1808,  but  in  tbe  very  bi'gin- 
nine  of  the  year.  He  aeems  to  have  been  absent  from  Eng- 
land, for  he  mentions  in  the  be^nnning  of  tbe  paper  that  the 
Pbilo«ophical  Transactions  for  1S04,  had  just  come  into  his 
bands;  and  on  page  89,  paragraph  2.  that  certain  of  his 
notes  were  in  England.  Wc  may  be  sure  be  bad  no  know- 
ledge of  Dahon's  theory.  In  tho  paper  "On  the  Composition 
of  Zeolite,"  pulilished  in  1811,  lie  does  not  recnrlo  them.  I 
think  these  views  are  worthy  of  notice  in  the  history  of 
chemical  theorv.  They  were  as  certainly  established  as  was 
possible  with  the  analytical  methods  of  that  day. 

His  very  correct  apprehension  of  the  true  problem  of  ana- 
lytical chemistry  prubably  ct^mfinned  him  in  his  error.  In 
the  second  papvr  above  referred  to,  on  page  86,  we  IJnd  Ibo 
following  paa^ge : 


'  W«  tiaT0  no  FMl  liDOwIedga  of  Uia  natar*  «f  *  cotapoaod  tabttanM 

pf    " 

wlioK  direct  nt  imiDodiaW  union  It  U  firoduixd :  tat  tli«M  only  aro  it*  tru» 


EDpoaoi 
mtll  irv  are  Bcitiiainled  vitli  lU  proiiiinal«  et«n»ei)t(,  or  iDua  inall«r>  hj 
wlioK  direct  nt  imiDodiaW  union  It  U  firoduodd :  tot  tli«M  only  an  it*  tru» 
•l«iD*ni*.  Tbui,  itaougb  w«  know  tbat  vegelablw  acid*  oamUt  of  osypiiw, 
bjtdrOfHio,  and  carboi:,  w«  Br«  not  rcaltj  aciiiiBinlcd  with  thoir  roinpoat- 
tun,  bncMUM  ihtta  am  not  ibair  prusinal* — that  i%,  their  truo  cl«inpou, 
but  aro  ol*in^nu  of  tbelr  e1«a#eta,  or  »Ieinonu  of  tbrao.  It  i«  evidaBt 
ikbat  «<Tuld  l<i>  our  Hc<|.iiiiiilaDi;i.'  with  tulnbatu  of  iron,  for  oiampl*,  dxt 
««  only  know  tllat  n  cijiul  of  it  coniiilcd  of  iron,  »ulpliur,  oiygune  and 
bydroicvno;  or  of  carl>uD*i«  of  llm*,  If  ooly  that  it  sa>  a  cainpound  of 
lime,  carbon  or  diamond,  anil  oxy^roo.  Iii  fact,  totally  dlMimiUir  nub- 
•unn*  iMj  baT*  ilie  Mmo  uliimnu  etomret*.  an^  even  pn>tMl)ly  is  |««- 
clwly  thn  Mnxi  proportion) ;  nlirat*  nf  auBofiia  and  b>-dral«  o(  ammoaia 
or  tryttati  i-r  caualic  tulaliU  alkali  bolb  ultimatoly  cooalM  of  0>;i«l«) 
by dtogenv,  nnd  KMto." 

This  remarkably  hicid  passage  could  not  be  improved 
tipon  now,  three  quarters  of  a  century  later.  Without  doubt 
hu  exceedingly  clear  conception  of  iniporlant-e  of  proxi- 
niateanulysiH  led  bim  to  seek  tho  laws  relative  to  compounds 
in  tbtiir  proximate  constituents;  and  ho  thought  to  Imvo 
found  them. 

The  following  passage,  page  37,  relating  to  the  eamo 
10 
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Bobject,  Bhowa  his  perfect  Dnderst&nding  of  the  indndm 
method,  and  the  inherent  indcterminateuess  of  his  analyiii: 

"  It  Is  evident  there  muet  be  t,  preciie  quantity  In  which  the  elammti  rf 
CompoundB  aro  united  tngcther  in  them,  otherwise  a  matter,  which  wuHl 
a  iimple  one,  would  bo  liable  in  its  lererfll  mastei,  to  vary  from  itwlf,  acMr- 
ding  aa  one  or  the  uthcr  of  iU  ingredients  clisDced  to  predominate;  Int 
chemical  pzporiments  are  unavoidably  attended  with  too  many  Murcarf 
follucy  for  tnlii  preciao  quanlitf  to  bo  diicoTered  by  ibeni ;  it  ii  thereftiwto 
theory  that  we  muat  owe  the  knonledfje  of  it.  For  thii  purpowan  bjrolt 
FFis  must  be  mnde,  and  its  justncu  tried  by  a  llrict  compansoik  witb  ilA- 
If  Ihcy  nre  found  at  vuriance,  the  assumed  bypolhesii  mutt  be  relinqulibtd 
with  CHndur  as  erroneou!i ;  but  ehould  it,  on  'the  contrary,  prove,  on  a  nol- 
titudfl  of  triate,  invariubly  to  accord  with  the  remits  of  obaervatioD,  M 
nearly  as  our  mean*  of  determination  authorize  u>  to  expect,  we  are  "»«• 
ranted  in  bclicvinc;  that  the  principle  of  nature  is  obtained,  as  we  then  bai* 
*1t  the  proofs  of  iU  beini;  so,  which  men  can  bavo  of  the  Junoetf  of  tbali 
theories :  a  constant  and  perfect  agreement  with  the  phenomeak,  a*  bt  i* 
can  be  discovered."  I 

The  following  passage,  page  29,  shows  bow  clearly  tii* 
object  to  be  attained  was  set  torth  iu  his  own  mind : 

"  If  the  theory  here  advanced  has  any  foundation  in  truth  the  diacovsS^ 
will  introduce  a  degree  i>f  rigorous  accuracy  and  certainty  iota  cfaemitt^^' 
of  which  this  science  wag  thought  to  he  over  incapable,  by  enablise  t&' 
chemist,  like  the  geometrician,  to  rectify  by  calculation  the  unavoiSab'^* 
erri>rs  of  his  manual  opcraiiona,  and  by  autboriiing  bim  to  eliminata  fto^* 
the  esEontial  elements  of  a  compound  thoce  products  of  ita  analyiia  wtaoM' 
quantity  cannot  be  reduced  to  any  admissible  proportion. 

"  A  certain  knowledge  of  the  exact  proportions  of  the  constituent  prio^ 
ciplea  of  bt'die^,  may  likewise  open  to  our  view  harmonious  analf^tes  bCB 
tween  the  cons titu lions  of  related  objects,  (jenorat  laws,  ic,  wliich  ^* 
proscnt  totally  ecoape  us.  In  short,  if  ii  i^  fi<unded  in  truth,  tu  enabtia^S 
the  application  of  matbeinatics  to  chemistry  cannot  but  be  productive  <^^ 
material  rc«ult»." 

At  the  time  bis  paper  on  the  "  Compounds  of  Fluorine*'* 
was  pubtii^bod,  the  composition  of  £uor  spar  was  still  a  iiuC>-~ 
tor  of  doubt.     Tlic  following  is  a  sketch  of  a  propose'^ 
method  for  determiuing  it: 

"  If  flu.^r  tpar,  for  instance.  U  a  combination  of  oxide  of  cklcinm  iiw  ■^^ 
fluoric  aiid,  and  ihi*  is  eip'Ucd  from  the  csid*  merely  by  the  force  of 
the  d.xvmposition  of  it  will  take  p!acx'  in  oli-ved  ve««ls  without  the  i 
cr.iv  --f  oiyi;en  <  r  of  wal^r  :  duorir  aoM  will  be  obtained  ;  and  the  WMgfcB- 
of  ih's  acid  and  the  iimo  wi'i  l>e  equal  i..>^->ther  to  that  of  the  original  tpaJ^- 

"  If  the  fy^T  is  metallic cik-i'jn  aci  dj.'rine. and  when  heal«d  in  oxyg^** 
abf.'rhs  tbif.  and  parts  with  C:^or:no,  it  :s  £t:or:ne  whicb  will  be  collw-f  *^ 
ir.  the  vfKFoU.  and  its  wi-:t;hl  and  that  of  the  lime  will  ugetfaer  excBad  tL^aC 
of  the  f  par  hy  the  oiygen  of  the  lime.'' 

Further  on  be  suggests  the  omploTisent  of  veBseli  of 
fluor  spar  for  the  examination  of  fluorine.     He  then  di«- 
cus^'3  tha  phenomenon  of  iiitumesoence  aa  obaerrcd  is 
fluor  spar  und  similar  sobsiances.  in  order  to  correot  sa 
•rraneou*  azplmatiwi  of  its  natore  that  itwaa  a  "  new  atats 
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of  eqnitibriam  iodaoed  hy  heat  between  tbe  oooatitDeBt 
puta  of  a  bodr." 

I  '■  VkT  1*  th*  efc—g<  ef  qMlU*  livltod  to  iL*  ««t&c«  ;  bow  ta*  bws 
t  pmfama  lk«  MUnl  cttrHyi  «w  kw  Ibrcvd  ■«•;  tkt  BaUar  wbkb 
MapMditt  Awrwilfiit  Iwb  tf  rtwirrfftc^  wHhct.a— wtk* 
[latod  la  ite  aMiBr  te*  kaaa  wtid  wlU  U  •  lOM  «r  vvpor.    Thls4a«U» 

Ab  tbe  9torv  of  bis  aoalrsis  of  a  tear  in<licst««^  b«  «M  w 
exoeedingir  ni^e  mauipalator.     lie  was  one  of  tbe  verr  first 

'  -who  commenceO  the  canlinAl  pnt-t!c«  of  modern  aoafnical 
ebemisti^,  the  aee  of  delicate  metbods  and  small  qoantities 
of  inaienaL    Hu  <iuintjt»tire  detenninations  trcro  u«tial)y 

I  inwlc  will)  about  a  gramme,  and  his  qualitatiTo  detonnioa- 
tiona  ofi«n  with  almost  invisible  bits.  In  tbe  cxaminatioo  of 
tbe  "Native  CompoDiid  of  Suljiharet  of  Lead  and  Arsenic" 
(binnite  of  Xaomaon)  from  Lpper  Valois,  bis  *'  trials  were 
made  with  particles  little  more  than  visible."  On  page  95 
be  sajs :  "A  very  minate  fragment  of  floor  spar  is  mstened 
hy  means  of  clar  to  the  cod  of  u  plutinu  n-ire  uvarljr  as  fine 
M  a  hair,  which  is  the  size  I  now  employ  even  witb  floxos." 
We  have  before  noticed  tbe  neat  and  eimple  apparatus  (p. 
97)  for  the  detection  of  fiuorine.  On  page  86  a  method  of 
making  and  using  thin  clay  plates  is  given,  which  might, 
at  the  present  time,  be  advantageouEly  employed  in  blow- 
pipe  work,  eepeciallr  if  thev  wero  made  from  a  pure  kaotine. 
The  paper  on  the  "^IcthoJ  of  Fixing  Partick-s  on  the  Sap- 
paro  (fibres  of  cyanite)  contains  repeated  instances  of  hia 
delicacy  and  neatness. 

SmiUison's  contributions  to  mineralogy  consists  princi- 
palW  in  tbe  discovery  of  several  new  species.  Native  red 
lead  was  first  examined  bv  him  and  its  ha^nng  been  derived 
from  galena  demonstrated.  Ho  also  (iret  obecn-ed  chloride 
of  potassium,  in  u  mitive  i^tatc  from  Vesuvius,  ilo  attributed 
its  presence  in  lava  to  sublimation.  The  native  compound 
of  sulphurot  of  lead  and  arsenic  is  the  rhombic  mineral 
binnite  (of  Xaumann),  as  is  rceoffnized  by  its  locality,  chem* 
ical  composition,  hardnesa  and  crea\*age.  Ho  also  described 
a  native  compound  of  sulphate  of  barium  and  fluoride  of  cal- 
cium from  Dcrbysliire.  Nauunitn  (Min.,  9t«  Aufl.,  p.  261, 
JVnmcrkung  3)  ihinlos,  at  is  correct,  that  this  is  only  a  mix- 
Uire  and  not  n  true  species. 

Tbe  crysiallographical  observations  of  Smithson  are  of 
rather  a  rough  character,  owing  perhaps  to  his  instruments. 
They  refer  to  the  forms  of  electnc  calamine,  of  bournonite 
(the  compound  sulpburet  from  Huel  Boy»)  and  of  ice.     Tbe 
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rliombic  chaructcr  of  bournonite  escaped  him,  he  hariiir 
taken  it  for  quiidratic.  Snow  he  foundto  have  the  forma 
a  (loulilo  Bix-Bidcd  vyromid,  with  a  lateral  angle  of  about 
80°  Tiio  viirioua  ouaervations  on  its  forms  are  bo  discnp- 
ntit,  liuwcver,  that  it  is  impossible  to  state  which  are  oorrect. 
Oil  pugo  81  he  gives  u  crystal  lographical  teat  to  distiognirii 
between  tlio  chlorides  of  barium  and  of  strontiam,  Tbe 
crystals  of  tlio  otic  arc  rectangular,  eight-sided  plates;  dioM 
ot  tlifl  cither  librous. 

At  this  point,  n  handful  of  Smithson's  maDuscripts  niaj 
be  ini-iitioned,  which  escaped  the  iire  at  the  inBtitution  io 
]8(i5.  They  eonsiste<l  of  notes  on  varioQS  specimens  of 
niinoruls  and  rocks  belonging  to  his  collection,  and  iIm 
sevi'ml  fragments  of  catalogues,  which  seem  to  have  been 
begun  in  various  vonrs.  The  earliest  hears  the  date  1796, 
tho  latest  Iti'J'J.  'Dieso  arc  of  little  or  uo  scientific  nine, 
exeept  in  so  fur  as  they  illustrate  the  way  in  wbich  he 
worked.     Tlie  following  "arc  a  few  extracts  from  them; 

Ko,  1, — Ciirbonate  of  lime  coiitniDiDg  mangasese,  from  stu 
Aix  la  Ohappello. 

It  iti>*i'tvi>il  in  nilriv  Ri-i>)  «'Jlh  rS<>rvefenco  like  carbonate  of  lim«.  Tk« 
Mil  >>l<tHiniM  from  thia  ^iilulion  bv  dryino;  nrer  s  CRDdle  is  quite  wbitt,  b«t 
on  liiNiliiii;  iinTi-  it  biviimi>»  biMwn,  and  then  on  uilutian  io  walir  loini* 
tniiill  qimniily  >>f  brown  )Hiwdi<r.  I'ruuiate  of  Boda  and  iroD  aia»i^ 
wliilo  privijiilnlo  in  tiOiilion  »f  this  Mnnc,  and  in  it  the  ii-aat  blue  wupc^ 
t^'ivntiliv     'riiL-iiiri'  i.f  c'lUs  pri>dun\l  no  black  color  with  it. 

l)^lml>  of  itii<  nK>vi>  niiroiK  <Mlt  in>.'lt«l  on  platinum  witli  nitnleofpo^ 
tth  iiavo  lhi>  i:rivn  I'olor  of  tiian<:Hi)i?«o. 

('o]<)HTii>  pill  into  fotiio  of  ibit  niirgui  tolutioD  ctuied  a  prtdfiititi  oC 
*ti1i>liiilt<  of  linii'. 

Tlii«  I'arKiiHii-  of  iinio  uni  in*n^n«#o  bc«ninM  brown  at  the  Uow-fip'- 

Tlii*  oitr1i»ii:tio  ol  linii'  «nil  iDBngHnc^i'  colored  borax  red. 

No,  l!>. — Keduooil  nivkol  tree  from  arseoic. 

1 1  w««  nnl^^l'  Hi  till'  l';.'W.)'i!V  from  oxid.'  of  nii-kcl  which  had  hwaft^^* 
with  Mtliivir.v     li  I'l-ninins  uJmixod  bomi.     It  i*  infacible.    IlpMW»*3 

No.  -t.—Onist  troni  the  ohuroh  bell  of  Torre  id  Greoo 
I'ormod  by  iho  lava  in  17P4. 

Tlvr.'  !■  M  •.•T\fi»\  in  iho  V.V.'.c  irro-.;p  whii'h  irlhe  tnwt  rtgaiv,    We 
Ur>Li"v  i"s,v*  of  il:i*  or_Ts;al  tivm  lo  I'lTm  an  angip  of  140°  with  the 
aiii\  m,vi  top'th'"'  *>  >bi>  fummi!  in  an  busijC  of  W*.     Tlierrit*' 
oH'Ul  1:1  \':-'  rami' jrroap  whTih  f.vm*  to  «h."w  that  th'TcwrlafS*'**^ 
111.'  c;;-.-.!  i".T:»  l.■J^■;^. •?'»!:;■. -J  •'■f  9.>'      Th*  form  of  ih(«»  CTTWah  it 
>i.t.-,i  i'..>ii>  M'.'.t  4->'..i;'vl  ;'}  r.'ir.^iJ;  itid  are  cimilar  to  IIL  6b.  d., 
ilu>  I'.-ur  iv:::vs  of  iV.i-  vTif.u  j;:ji.:'.y  trunctlcd. 

No.  T.    -.V  siiiaV.  i:r.'>:ip  of  native  gold  id  24-Bdad  ffly*A 
iVoiii  Vorospntak.  in  Tnmsylrani^ 
Tho  inalTix  -.»  oridi-nt'.r  a  ^;:ane.'«e  flLme.     Sh^^w»  »  najn-f*)* 
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cryitkU  of  qucHx,  ftnd  coot&iiH  pyrit«  dimtmlnBtcd  in  it,  whlcb  arc 
prolMbly  •urlfOTOUt. 

Ko.  25. — ArseniaUJ  of  iron.    Purie,  8«ptenaljer  25, 1820. 

1.  Kitrk  acid  wuputon  to*oai«naIiTaarHi>uret  of  cobalt  to  form  nitratfl 
of  C'>bali,  and  ihU  mnUnr  forntd  M  •  Mlpbur  colored  powdnr  In  tbo  nlx- 
turc.     It  wtti  waUi<»i  aod  drM. 

2.  n**t>d  in  » tabe  Mma  wat«T  tod  erf  ■tali  of  kraanioiu  *eid  (ublimed 
and  ■  dark  maw  rnnaln*)!. 

S.  Tbit  (lark  DiaM  btSWd  Ofl  Coal  at  tlie  blow>pip»  c«iill«d  Tuaiet  prob- 
ablv  or  arvMiiou)  acid  uid  bonmo  lika  a  •eoria  or  iron,  but  tbo  magnet  did 
■ot  dOVct  it. 

4  Th«(Cotia-llk«  BiaMdiuolvcd  in  burai  wilh  effer*M«iica  and  tprMd 
noeb  on  tb«  («•!.  Tbi«  gtau  in  tbo  wbo!«  looked  black,  but  «li«re  tbeN 
varnair-bubbUalt  bad  lb*  Volar  nf  cbrjuoboryl. 

i.  Tliii  tH>t«i  wu  ItMlcd  !■  diluiH  uuriailo  aoid  \tt»  tuba.  Tha  acid 
^ickly  b««ni«  joliow. 

I*ruMlal*  of  aoda  and  iron  fornwd  an  aliiindant  prodpitata  of  prutrian 
bluo ;  but  iiitratv  of  filter  formad  only  a  wbtM  ourdj  preoipiUM  of  cblo- 
ridaof  filvcr,  and  no  anrniateof  (ilror. 

It  U  pri^bablo,  bowoTer,  that  tbo  abova  jaUow  powdor  u  arseoiato  or  uw 
iMlta  of  troB' 

No.  965.— Parie,  May,  1819. 

1.  In  Mr.  SloclihaiiaM**  catalo^a  ttil«  la  callod  mounUln  cork,  and  Mid 
to  be  from  Daapb«n<e. 

Botb  tbo  bl*ck  Bbroua  part  attd  lb«  whilo  part,  wli«a  bcld  in  tbo  flama 
of  a  candia,  tako  Sra  and  burn  wttb  a  lareo  inia*. 

Wh«n  tbo  wliita  pari  «m  trl«d,  a  lluiit  mnii'T  like  oil  Bowod  from  it  nod 
na  >^'*S  tbo  lip*  ol  tbo  pisoera,  and  on  tooling  ict  wtib  a  erj'ttallino  tax* 
lar«.     Tlo  color  <nw|tr««Dbfa,  and  It  wm  (oit  itml  brililo  UkoKperisaoit*. 

So  f«tid  >n)Dial  HoaJI  war  percaired  during  thu  ooaibutttoa. 

Tbo  matter  it  nM>r«  tiko  adipoiMTO  tban  mountain  curk. 

No.  1166.  Octahedral  crystain  from  ClausthiJ. 

I,  Tha**  eryMah  aro  (uuUy  broken. 

X  Put  into  pure  muriatic  acid,  tbo  fraginenta  of  it  did  not  aufFar  any 
^«baiin. 

8.  Pitr  Ml  at  the  bloir-pip»  thoy  did  not  decrepitate,  but  r«adily  reduced 
"Vo  •  *hit«  metal,  wbich  rilialeil. 

4.  Tb^  diMolro  in  borax  witb  cffcrveKenea,  wlibout  coloring  it.  Bilb 
-of  a  obita  metal  vre  producml,  but  wh<>n  thr  bornt  b^amc  fluid  It  (oahod 
Sato  Ibeebarcoal  like  alkali,  and  tb<.>  wliuU'  dtruppcnrer]. 

A.  Tbo  form  of  tha  cry ttalt  b  rogular  octobcdtul,  with  tbo  lix  point*  cat 

fl.  Thdr  color  ta  grij,  and  theJr  aspect  metallic. 

7.  Tbeir  froclura  ii  pnfvcily  tubular  and  pnraltel  to  tbo  tix  corner!  of 
Kh«  ocubcdron.    Tbcir  true  form  >■  a  cubo,  QmiIo,  parallvl  to  il*  >>ii  facet. 

21.  B.— Tb«a«  are,  nxnt  probably,  common  tutphuret  of  lead. 

Iffo.  1564. — Native  gold  from  the  Edder,  a  river  in  Heeaia, 
io  Germany. 

I  had  it  f^nm  Ciipt.  Stockhauaen's  cabinet. 
K.  B. — It  la  only  mica. 
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No.  1639. — A  buttou,  which  is  a  white  coinpound  of  co[ 
per,  etc 

I.  H«tt«d  on  ■  bit  of  »ltta  iritli  laltpotre— Ih*  totutlon  of  tbU  mR  gai 
ft  yftllow  pincipluto,  with  nlusM  of  MlTcr. 

'i   Uoli'd  on  th«  cwnl  tba  qicIbI  tprtad  ;  do  flu*«r«  i^f  oitdo-    It  wat^ 
very  (uiiblc ;  Ewmcd  wliilo  Kbili!  mulled ;  tbu  cookd  buttuti  Illpd  was  yaU 
low  liko  brut ;  bcncR,  pcrhniM,  an  alloy  of  copper  nnd  zinc  or  tin. 

8.  It  di»ulT«d  whvllj  la  Dilric  auid,  r^rmini;  »  o!i>nr  bluo  »<ilutU>n ;  VX- 
balcd  dry,  and  puru  walfr  add^d,  ■  ihidU  quniJlity  of  gray  powdur  wai  left 
in«oIubl«. 

Tbu  loluttos  pOiiTod  into  much  vntcr  became  milky,  and  loma  of  ibis 
milky  liquor  put  into  a  watcb  glaw  wilb  BmmuDia,  and  tbun  nitrate  of  alU 
VM  a'ddcd,  yi«ldod  a  jollow  prceipitata. 

No.  1672. — Brauukohlc  mit  Stockwerk  vom  Ahlberge  bei 
Marieiidorf. 

In  tb»  Arc  it  vmiU  a  oopioua  pungCDt  imoUu ,  wbiah  paion  ihfi  oye*  KrvatlyJ 
An  incombuitibJo  rcaiduum  roraain*  of  tbo  form  and  nurly  lixo  of  ib<r  bit 
of  woEid,  which  vnry  Rlowly  burned  to  a  whiU>  aoh.     iPaiii,  March  2.  1820.) 

^VilliiHllpolTutbisinoonibualiblurnaiduuni  buraed  like anUiraclto.  Whll« 
ttiD  inltpctre  vai  fluid  it  looked  like  a  dark  t;r««n  color,  tbougb  not  Ilk* 
mangBDCHL  Ua  fuainjc  agala  Ihia  color  vaninhnl,  but  on  aaddeo  cooling  in 
«al«T  tbe  blua  wa*  rMtorod.  Tbe  totuUon  In  wat4r  wai  not  grtwn,  and  did 
not  baoom«  red. 

No.  1766.— Tuller's  eartb. 

I.  DoM  not  Imo  Its  black  color  in  wat«r. 
3.  Uwrepilatca. 

3.  Mdlta  coiily  into  •  blacti  Klax,  which  leama  opaquo. 

4.  Thl»  bliick  glat*  it  takun  up  by  the  inaKn^l" 

5.  Adhere*  to  tbo  tongue. 

9.  Uubbcd  with  a  litlla  water  on  a  bit  or  unjjlaiisd  china  it  girot  i 
gfMDlab  color. 

7.  Kound  in  a  ba* alt  <]UBrry  at  Wilbstmabobu,  1804. 

No.  2012. — Green  clay  found  by  self  near  Frankfort,  Apti 
the  — ,  1806. 

1.  In  a  iDoittital*  It  li  tcitv  Inbrlc. 

2,  L'otnpreMed  in  this  alatu  to  a  lljin  plsl«  it  ia  conkidcrftbly  hard. 

8.  In  the  Are  harden*  and  melt*  to  a  black  glou ;  ia  not  T«ry  fiMibIc 
*lkd  ahow>  no  Inflallon. 

4.  tiHeni*  lu  diaituWe  fo  borax  vilhoul  much  dilSoullj,  and  CoIom  It  v< 
grain.    If  a  gr<Ntt  qtianUty  of  Iha  ciny  ia  put  to  tbe  borax,  a  black  b«*d  I 
Dblalned. 

6.  1  found  it  adhvring  lo  (ooBlIng  one  tide  of)  a  mau  of  lava  latdv 
eilraclMl  from  the  euclb.  It  bud  probubly  formed  in  a  liMiire  of  Ibe  Idta 
attatum. 

Q.  Ikroagly  hont»d  on  coal  It  b<«anie  black,  and  the  ml)t«a  molted  lo  ft 
btftok  claM.     In  this  (tate  it  vai  nut  drawn  on  by  Ibu  bortiytboo  magnAt;^ 
bot  reduced  to  powder,  on  a  broii  plau,  «ono  of  tho  powder  waa  take 
op. 

7.  Sfilphata  of  aoda  and  iron  did  not  diwolve  it,  but  the  bead  becftRII 
allgblly  milky  on  cooling. 

8.  rut  intn  water  It  rallt  into  lumps  Uhn  cnrdn.  but  which  preued  wit 
tbo  fln^cn,  reduce  to  a  powder. 
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T/lo.  2952.  UDkno%vti  p1at«d  metallic  ore,  said  to  como  from 
tbu  Hartz,  iu  my  cahinci  marked  No.  2962. 

1.  Iu  color  U  sr«y<  like  tbat  of  lead  or  tutpburet  «f  sine. 

2.  It  ii  brlttlA. 

9.  Bk*  lb«  Bi'talllc  slnn  nnil  oiiaclly. 

4.  iVr  w  OB  the  cbircoal  dwrvpilatu*  greatlj'- 

6.  'Wilb  borsi  mclu,  FflurT»ca,  rmit*  ■  wbils  dDob*,  and  nihalM, 
Wviiij;  a  imall  hill  ot  wbitn  mrul,  vhkb  afipean  ti>  bo  IwHd,  as  it  it  un* 
litvly  fluid  when  nul  tvrj  bot. 

(I.  )f  rliod  in  tbi>  coM  ipoon  with  carbonato  of  iiida  produce*  a  ittojitb 
iDHFi;  walT  addiid  formed  ■  black  pcivder,  and  Ibt-  »>1uiion  tialnvd  iilv^r 
«iilj  vvrj  ^H^bllv.  Tht»  ri'lullon  b^ln^  nltn)  with  oitiiu  acid  prodncvd 
bot  a  *rr}- alight  >in«U  •■r»u1phi4e  of  •Ma,«iKltb«  black  pawd«r  conlinii'd 
iDMlabla. 

T.  lUduocd  U>  pondvr  and  vwy  itrtMiit  Dttrlo  aciil  pourcO  oo  it  tbtrv  waa 
so  offMt,  but  gradualljr  a  vtry  s<.'iit1o  eUervMMDce  tuok  place,  tbe  ore  w«* 
dccotnpoMd  aitd  Hilphar  Iwcainc  liiiblc. 

8.  A  Moalt  bit  Md  at  ih«  end  of  a  clnT-«1ip  In  thn  Dbiiic  >if  ib«  Ugnn  ti 
pwtiallr  mclta  and  gl*u*  lb«  ctaf>liil  arouad  iuelf.  Tli<>  flunw  U-ins 
alrmodoA  it  bv  iho  blow-pipo  it  ndts  to  a  matnllic  ball  and  iprcado 
jellow  g\ot*  on  tn*  cU/.  Tiio  liitlo  metallic  button,  bclne  wpuaHd  from 
tliocla]r>bit  and  In-it  on  iba  *li>«l  plaW,  cstMidvd  to  a  tiin  aud  holplata 
«blcb  «a«  Scxiblo  liko  load. 

9.  Tba  aotullon  No.  7  affordtd  <olorl«M  octaJiadral  cr7f4ala. 

Ko.  8003— Black  slfltc 

1.  II  fceb  very  lixlil. 

2.  Tbn  l«fi*  >b'(>«*  |iartkl««  of  mica  in  JL 
8.  B«ror0  Ibo  tilow-plp«  It  t«llw  flro  aud  burnt  with  ■  (litmo  like  cnala, 

but  aoM  Dot  melt,  l««viDg;  %  gruj'iih  m«>u  of  iu  foriocr  thapo  and  rolomc. 
Tfaif  nMM  ■■  ai  hktd  a*  tbo  ibto.  Tbo  bar&cd  bit  put  !□(«  muriatic  acid 
piToductd  •  tmvll  of  1li*r  ft  talphar. 

t.  ADOtb«T  boiond  bll  hi  »  mruiii;  lire  mcltnl  quickly  at  the  aoglo*  to  % 
glowy  bt>ck  iDsltor.  It  did  not  itaiD  •itiei — wai  not  (Iravn  by  tQA  aif 
a«t.  Put  on  to  ttlnr  with  a  drop  of  iniiriaUc  acid  It  made  name  amall 
^OMOD  It. 

(.  Pal  Into  fat*  tnariatlo  acid  it  «ffcr*«»cod  to  ilowly  a«  lo  bo  tcareoly 
TiMbl*,  and  tb#  (miillcr  biu  did  not  Call  to  powdor  or  foflvn.  Put  In  pow- 
der Into  muriutic  acid  tbo  rtrriT(uc(<n«e  wan  inoru  tcruiblu,  but  I  could  not 
Dot  Sod  tbtt  tbo  aoluiic^  rKldunfd  lunubly  tbo  flana  of  a  candle. 

it.  1). — Tblt  ml][bt  pruTo  n  new  lot- 

No.  8912. — Carbooftte  of  lime.     St  Andreaeborg. 


f^ 


Prom  tbe  aboro  BgorM  It  li  probkblo  tbit  tbn  facn*  n  aro  tboia  of  th« 
rboabDbfdrco,  A,  ilg  >,  Bauy,  ibougb  tbo  at>t;l«<  dilTvr  by  8"  16'. 

[— JU:0  =  127°  16'. 


06  =  90" 

no  =  127°  80' 

ne  =  142*  30' 
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No.  8926.— Black  lead  pencil  bought  at  Frankfort.     Msj, 
1805. 

1.  It  c<ut  lhlity-«!(  kr«utMri,  or  sbniit  ono-*hillin|;  mnd  two  p«n«t>,  Bn(- 
lUb. 
S.  H«M  in  tiio  candle  the  point  dooa  not  tofUn  or  (Mm  affected. 

5.  A  bit  hoRtod  at  thn  blow-pi j)i<  In  tb«*|><Mn  nnlli  acnpioua  ohilo itnoka 
wtthoul  any  MOttbl*  ttavW  of  tulphur.  and  iba  «n>ok«  »<-l(!«d  m  a  wblta 
powdor  on  Wiea.  Tbo  bit  of  nonoil  falln  into  aPOBneneaiypowii^r.  Thi» 
|>owd*r  Idoknd  to  likn  the  rcalj  innnKflnfAn  or  iron  1  niljwcUHl  lU  boittj; 
•w)b  ;  but  niell*d  with  talipeira  it  con»uniod  acd  did  not  lni[>«rt  t->  It  tba 
Uajit  bit  of  erpni- 

A  bit  of  Uio  pMicfl  btAtcd  with  carbonate  of  loda  did  not  form  vitibla 
llvvr  of  aulphttr,  but  lh»  M>1utl»n  of  llio  man*  ilalaad  alWer. 

Ko.  S926.— Factitious  pencil  bought  at  Freokfort  in  1805. 

1.  A  bit  cxpOMd  at  the  blow-pipu  burni  with  a  flain«  and  omit*  a  ttiplou* 
wbtM  »ni»k«.  A  inattnr  rnmalni  which  fall*  I'l  |iowdor  und«r  th*  loueb 
mud  Mtinu  tu  bu  plumbago. 

No.  6768. — ^Perhaps  Fluorspar,  from  a  lead  mine,  Matlock 
bath,  in  Derbyshire,  1739. 

1.  powdered,  and  put  into  muriatic  a«td,  tboro  ii  a  monientarv  cffcrvea- 
ornci  tT<iia  uima  pnrtlcliM  or  carhoniila  of  lira*  but  nn  *BnilM»  iflminutlon 
uf  Ibe  puwdvr. 

'i.  tinitnl  in  nlpburio  acid  on  a  bit  of  g\»**  it  eflervocod  mueb,  bat  tha 
gla>jl  wa*  not  dBpolUhcd. 

3,  Sulpliata  of  «oda  formed  bjdrat«d  *ulpbat«  of  Hum  In  th«  aolution 
No.  I. 

i.  It  ni«1tod  irllb  carbonAtn  of  toda,  wltb  nfforTRUnncf.  and  fertnad  » 
lrHni>|>ari<nI  gl»M,  with  opaijiio  whltv  quarts  In  it  which  niornalhali  did  not 
dinulvo, 

6.  Thit  stone  icratdiM  glftH. 

e.  Tbo  tela**  (4)  WW  traalMl  with  murlatlo  actd  ;  tha  wbola  did  not  dia- 
•olre. 

1.  Tbiji  Riuriatio  loltition  exhaled  dry.  lal\  no  crfitaU  on  adding  wat«r. 
On  drying  again,  and  hcttin);  morn,  and  adding  a  *mall  quantity,  a  dark 
eaati«r,  proirHtily  niidi-  I'f  man^nnM^,  wai  left. 

Sulpburic  aviil  addi"!  lu  lhi>  lululion  formed  no  immediate  prt«ipitale, 
but  otia  of  brdratcd  mlphate  of  lime  formod. 

These  minute  cxpcrimcuts  arc  recorded  for  a  eousider&blc 
number  of  specimens.  It  may  be  that  (here  were  many 
more  of  them  than  have  been  preserved.  They  show  with 
what  careful  and  minute  accuracy  Sniithson  worked  and 
noted  all  he  did.  A  large  number  of  these  notes  were  of 
rocks  *nd  clays.  This  iH'eins  to  have  been  the  only  way  in 
which  he  busied  liint^cll'  with  gcolu;;y. 

A  ayieitem  of  chemical  nomenclature  was  made  ii80  of  in 
these  jottings  which,  perhajM,  deserves  notice  on  account 
of  it«  curiousness.  It  is  an  exteusion  of  the  astronomical 
tigna,  as  applied  to  certain  of  the  meuls.  They  are  as  fol- 
lows : 
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The  following  extracts  Ulustrato  bis  maoDOrof  thiitkiug: 

"  Ohcmlatry  ii  ^rut  to  n(-w  n  tcicncc,  whM  we  know  of  it  boar*  to  imait  a 
proportioti  Id  whnt  ns  urn  iKnornnt  of,  our  knowloili[t>  In  cvctj  iep^Tlmoat 
of  U  !•  >>o  inonmjileu,  «>>  broken,  coiislUlag  »o  enlTrol;  of  iat)l*l«d  pntot* 
Ibinlv  •cattur«il  liku  luaid  ipiwki  on  •  vwt  Hold  of  d^rkawi,  Uiat  ni>  rc- 
•Mr^M  eao  bs  undnrlakon  wUbout  producinit  ■ome  facu,  l«*dtDB  to  (oiBit 
OOiMoquMcM,  vblcb  oiMnd  bovoDd  lh«  bi»indiLries  of  Uiojr  Ironwdtoto 
olijoot,"  (p.  26.) 

"Tbe  onlj'iTfiniiitofor  thU  oponttion  (cryiUillinitioti)  in  »  IVcodom  of 
motioB  In  (be  muice*  nbieb  Icud  U>  unlii,  which  allom  thnni  to  ji*Id  W 
tb*  impalw  which  jirupcli  tlico)  togothnr,  nod  lo  oboj  that  wrl  of  pulariljr 
which  occulrint  tbam  U>  proiont  to  okoh  otbor  tko  paru  adnplcd  to  matual 
ualoo,"  (p.  HI.) 

"1  doubt  tlie  eiitlcncc  of  triplo,  qundrupio,  &c.,  compound*  j  I  l»lie»» 
OtM  aU  eainbinatUiii  it  buiary ;  ttat  no  nubilanca  wbnloror  baj  more  tbui 
two  proilmato  or  true  *i«iiiHnU,"  (p.  SO. ) 

"UuiT  pertoni,  froin  exticricocinit  muoh  difficultv  la  comprehmdiiig 
tb*  comblnstioD  tnitnthw  of  tba  mrthii,  b«vo  bcnn  lod  to  >uppo*o  Ibo  riii- 
Uacoof  andUooTwrod  aold*  Id  >ion v  crjratKln.  If  quartz  ttMlf  bacoiiaid- 
crnl  BS  an  acid,  to  wbiub  order  of  uodita  its  ^onlitio*  murh  nioro  aoarlj 
4  aMlmllatQ  It,  than  ta  tbo  oarlhi,  tbcir  compontton  bcoome*  roadily  inlclli- 
Kiblct  Tbttf  willtben  beDeutral»alI«,»lllcato*,  oltbpralmplooroompoaBd," 
(p.  «.) 

It  would  be  intereflting  to  know  if  thia  be  the  first  men- 
tion of  the  acid  nature  of  silica;  if  so,  it  should  be  noticed. 
This  was  written  in  January,  1811 : 

"  A  kDDwl«dso  of  tho  prnduotioM  of  art,  and  of  it«  opomtion*,  U  iodU- 
peotable  to  th<i  goologlxt.  Bold  U  Ihn  nian  wlio  ui>dnrt*knii  to  a«»i^a  «flteta 
lo  i^Dts  with  which  h«  ha*  no  acqaalntance ;  which  h«  DUT«r  ba«  Meld 
inaction;  to  wbow  indi*putaUo  result*  heUan  utter  itrangiTi  wboco- 
gagw  In  tbo  fabrication  or  a  woirld  alike  unakilW  in  lb*  force*  and  ill* 
material*  which  ho  (>mptu;ii,"  [p.  TO.) 

The  following  passages  would  not  bo  lost  on  certain  mod- 
em philosophers : 

"  A  want  of  due  conTictlon  that  tbo  maWirlaU  of  the  glob"  and  the  pro- 
duett  of  the  laboratory  are  lh«  Hrae.  that  whut  lutturs  afford*  apootoneoiulf 
to  men,  and  vhat  the  art  of  the  oheniit  prepare*,  differ  no  waj*  hat  in 
tlMIOuroee  from  nhcncn  they  aro  dorived,  hugivDn  to  the  induitry  of  tb* 
oolleotor  of  mineral  bodlo*  an  (irronnoiii  dirocllon,"  (p,  91.) 

"Ttiercnia;  boperaoniwbu,  meoAiirins  tbH  importance  of  thoeubjeet  bj 
tb«  nwgnltudo  of  tbo  objccta,  vill  cait  a  •unerciliou*  look  on  tbi*  dliooMtoa 
(on  iDtumcooence  1;  but  U>o  particln  and  ihn  nlaoet  are  »ubJ«ol  lo  the  aaro* 
lawa;  and  what  tf  learned  upon  the  one  nill  be  kuowa  of  the  other,'* 
(p.  \&l.) 

"  In  the  arU  of  an  ancient  people  much  niajr  be  teen  COnCMnine  tben  ( 
ibe  proerww  tltny  haro  made  la  knoirlodgeof  Taiiou*  bindi;  thwr  luibiu; 
Ihelr  Mm*  on  many  *tibject«,"  (p.  101.} 

"  It  ti  {d  bit  koowMso  that  man  ba*  found  bit  greatnoi  and  hie  bapol- 
■UM,  the  high  Buporiority  which  he  holds  over  Iha  olber  aoimati  who  la- 
baUt  Iho  eiiftfa  with  him,  nnd  conir-qur^ntly  no  ignorance  is  probably  witb- 
niit  Inw  In  him   no  error  without  ovii."  (c  IM.l 
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I  liav«  thofl  attempted  to  indicate  the  lalient  parta  of 
SniicbsoD's  ecientific  acliicrement.  More  interesting  than 
the  work,  however,  is  the  worker.  He  wae  eminently  an 
experimenter.  All  through  hia  papers  he  is  found  <Jiti- 
peotlr  collecting  facts  before  he  proceeds  to  theorise.  This 
u  well  shown  in  hia  very  tirst  paper,  that  on  the  so-called 
Tabashccr.  Fcrhsps  the  most  hntsbed  of  his  papers  is  that 
**  Od  a  PibroQS  Metallic  Copper."  comhiniug,  us  it  does,  an 
iDgenioos  explanation  of  a  singtilar  phciioniunon  and  sub- 
seqnent  confirmatory  experiments. 

Ilis  style,  so  clear,  so  direct,  and  so  exact,  ts  a  model  for 
scientific  purposes.  Uf  this  the  extracts  above  eiven  are  good 
■pecimcnti.  The  paper  just  referred  to,  on  fibrous  oc^per, 
and  that  that  on  native  minium  are  others. 

Of  his  neatncas  as  a  manipulator  and  skill  io  devising  np- 
pantos  I  have  already  spoken. 

The  papers  on  "Improvements  of  Lumps"  and  an  "  Im- 
proved Method  of  Making  Coffee  "  show  his  practical  turn. 

It  is  in  the  In«t  paper  but  one  of  the  book  relative  to  the 
"FormationofKirkoaleCave,"  that  we,  perhaps,  best  of  all 
discover  the  true  fibre  of  Smithson's  mind.  The  paper  was 
a  refutation  of  the  idea  of  the  Itdiquia  DUuvkoue,  which 
attempted  to  refer  this  cave  and  some  bonee  found  in  it  to 
the  fli>odof  Genesis.  Sinithson  discuesct!  the  subject  with  the 
greatest  cogency,  showing  iho  utter  tuilurc  of  the  theory  to 
account  for  the  facts.  Hts  arj^oment  is  of  the  greatest  por- 
spicuitj  and  JHstnoas,  so  correctly  does  he  apprehend  every 
point.  This  discussion  has,  of  course,  lost  all  its  interest  at 
this  day,  but  it  had  not  then,  when  (Ceoloj^y  was  so  imper- 
fectly known.  In  the  last  section  of  this  paper  the  subjfict 
is  the  Deluge,  and  the  cflecU  which  must  navo  followed. 
With  real  eloquence  lie  shows  that,  if  the  secondary  lime- 
stones were  formed  during  the  flood,  "embalmed  cities,  with 
their  monuments"  would  be  found  in  "every  limestone 
quarry."  Such  antiqaities  as  these  being  wholly  unknown, 
be  concludes  that  the  removal  of  tlie  elicets  of  the  deluge, 
like  the  deluge  itself,  was  due  to  eupcruatural  causes. 

"To  a  miruole,  then,"  he  says,  "which  swept  away  all 
that  could  recall  that  day  of  death,  when  'the  windows  of 
bcfiven  were  opened'  upon  mankind,  must  we  refer  what 
DO  natural  means  are  adequate  to  explmu.  For  this  stupen- 
peodous  prodigy', 

"  Lika  ihc  bniclpti  fabric  of  n  Tinom, 
I/«ft  not  s  nr«ck  bctiind." 
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INTEODUCTION. 


On  the  (l«ath  of  Joseph  ITesry,  who  for  tht-  thinl  of  a  wnturj- 
ItBui  winiiniittvml  the  operations  of  the  Smitbiwtiian  Invtitutiofi,  tu 
ite  fir«  SocTPtaiy  antl  i.-XMTiti\'o  oflicrr, —  with  lionor  to  himwlf  iukI 
fndit  anil  clwtiiMtion  to  tin-  iiwtiliuion,— tin*  B<Mnl  of  Rcp-nt!*  fvlt 
that  in  ^rBlcTiil  »|)i>m-iiitiim  of  oik'  wIkhc  !<^Tvi<V)«  in  the  iuhimi'«- 
in«m  of  •x'iiiMv,  no  Uv^  Uuui  in  the  [iroiuoiiim  of  iho  imt-nsf*  of  the 
General  iJovemroeni,  had  U-wi  i-i  iYiaH|iici>mia  and  so  valunlde,  -tonie 
fortnal  and  puhlit;  memorial  Mas  prcMaiiinentlv  fiitine.  Aoeord- 
ingly,  n  a  btecting  of  the  K<vcRtH  held  on  the  day  following  the 
faneral,  the  Executive  Committee  of  the  Board  (consisting  of  Dr. 
J'krkcr,  Dr.  Maclean  and  General  Sherman)  were  nxiuwitrd  to  niukc 
anstifronu-uts  for  a  public  comiucmoratioa  in  honor  of  ttiv  late 
Sfpn-tan-,  "of  »uoh  k  charoctrr  and  at  such  tinit  as  tlicy  niny  deU.T- 
niinc." 

In  purMuuiiv  of  thi^  iit^ntction,  tho  Miid  Oommilt^,  through 
the  Hon.  H  i<ster  (.'Ivhkt,  a  K<-pen(,  and  a  Moniber  of  the  Houoe  of 
Representativeei,  pmuoiU-d  the  inihjivt  to  the  attention  of  Congress. 


Is  THE  House  or  Represestatttes. 
Mowiay,  IXwinbt-r  9,  1878. 

Mr.  Cltjier.  (>[MnbcT  from  Pennsylvania.)  "  I  ask  unanimous 
conR'nt  to  isuhntit  for  iidoj)ti»u  al  thiit  time  u  oounirrcnl  nvolutioQ, 
to  which  I  think  iIk-jv  will  be  no  <)l>jccti<i»." 

The  coDcurrMii  n^ution  was  rcan,  m  follows: 

"  Ittaoltvd  by  the  JIoum  tif  RfurtseiiiatUt*,  {the  Senate  coucwrrmy,) 
Thai  the  Congress  of  lite  [Jnitwi  Stale*  will  take  part  in  the  9er\-ic«B 
to  be  olxwn'e*!  on  Tluir^av  e\'oning,  .Tanuarv  16,  1S79,  in  honor 
of  the  memory  of  Jikkph  IIknkv,  late  Secretary  of  the  Sniith- 
BOniaui  Institution,  under  the  auiipices  of  the  Itt^enis  thereof,  and 
for  tliat  purpose  tlie  St^'iiators  anti  Representatives  will  assemble  on 
that  cveiiiiif;  in  |]ic  Hall  of  tlie  Uoiuae  of  Kepi^seiitative^,  tlie  Vius 
l^ittiwlvtil,  suppurtu]  by  the  Speaker  of  tLc  House,  to  preside  on 
that  oocaaion. 

Thvrc  being  no  objcetion,  the  n«oIutioii  was  ailoptol. 


nmoDucrioH. 


In  the  Senate. 


Tucwlay,  Dwembor  10,  1878. 

Mr.  HAMLHi.  (Senator  from  MuUie.)  "Mr.  PrcMdcnt,  I  ask 
Ilie  indiilfrfiKtc  of  lln-  Si-naU-  to  take  from  the  faible  tiio  rcMoliiUon  of 
l\ut  Hoiiw  -mking  jircivi^iuii  for  the  wrvkiwt  in  mcinorj-  of  the  late 
l*rof«*(>r  Hknrv.  [  thiiiL  it  will  mTiipy  "o  timt?  of  Uie  S<?iuitP, 
and  it  is  tle^irahln  ihiii  it  nliull  Ih'  [iussuI,  so  ihst  it  iiiay  be  kaowo 
that  the  agreement  is  Mincludwl." 

The  P..id;iuiNU  Offickk.  fMr.  Hoar,  Senator  from  Bfaan- 
ehusetts,  in  the  chair.)  "The  Cliair  will  lay  before  the  Senate  the 
ooiieurrcDt  resolution  of  the  IIoii-*  of  lie  preventatives." 

The  re«>Iution  was  read  by  the  Clerk :  [as  before  given.] 

Th«  rtsoIutioD  was  agreed  to. 


In    the    HotlSR   np    HEPHESKNT.\TrVES. 
Tlmr*(iByf  Juiiiinry  16,  1879. — EvcJiiiig  Sttnion. 

At  five  tnii)i)tc«  iK'foR-  eight  oVIiwk  the  Senate  of  (he  UnitedLJ 
Stat(it,  pren.^liil  by  the  Serjii-init-nt-ArmH  and  ihe  Chnplnin,  and 
hi-fld(il  by  the  Vitx^Pnwidfnt  of  the  Uiiitixl  States,  with  the  Se(>- 
retary,  enlemi  the  I^till  and  utre  projierly  announced,  and  the 
Vico-PrcHidenl  took  his  seat  on  the  right  of  tJie  Si>eaker,  and  the 
Senators  t<«jk  the  seat>i  aswigneil  them. 

At  eight  o'elock  the  Chiel'-Justiee  and  the  jVswctate  Jtwtiota  of 
the  Supreme  Court  and  the  Pn^ident  of  the  Unit^\l  SUitc."  iinil  the 
incinlKTs  of  the  Cubiuet  entt-nxl  the  Hall,  w<rr»^  prop^^'rly  mmuiim-ed, 
and  were  ujudiictcd  to  the  .■UMiti'  imiiigiietl  thoni. 

The  ypKAKKR  itf  the  lloutw  of  TieprvnentAtives  (Hon.  8.  J. 
Randaij.)  then  (iille<]  tlio  assembly  to  order,  and,  after  announcing 
the  oceaition  of  the  meeting,  presenteti  Jiis  offieial  gavel  to  the  Vii'E- 
PBSSinJlXT,  who  thereui>on  nrR!iide<i,  supjwrtwl  by  the  Si'EAKBB. 

The  Vu-F>l'it>xiDKNT.  (lloH.  \V.  A.  Whekler.)  "The  Son- 
ators  and  Members  of  the  Congress  of  the  United  Stattvt,  in  [mnm- 
nncc  of  the  resolution*  of  tJwir  itwixi'tivn  htHiif!*,  have  ansi^nibk-d 
for  the  purjKXM.*  of  taking  [wrt  in  the  »ervit**  to  t>e  oliserved  in 
niernorv  of  .JosEPit  H  ENRY,  late  Secretary  of  the  Smith8i>niaii  Insti- 
tution, under  the  ait^piees  of  the  Regents  of  that  Institution." 

The  V|(K-Pkj>IUENT  then  announced  that  the  exerciites  would 
be  eommenced  by  prayer  from  Rev.  Dr.  McCosil,  tlie  ])r«tidcint  of 
the  Collqp?  of  New  Jcrw-y,  at  Prinwilon. 

Tito  Memorial  Serviivs  ^ven-  then  proeoedeil  with;  the  VlcB- 
pRi2<it)KNT  announcing  ea4>h  of  the  flpeakcrs  by  name,  in  a*:eor<luuoc 
with  the  order  of  exereisea  arranged  and  adopted  by  the  Executive 
Committee  of  the  Board  of  Rogenta, 


nrraoDi'CTios. 

The  VlCB-PBEemKST,  aiW  tlic  concladine  prayer  by  the  Chaip- 
''~  of  the  Senate,  (nt  cU-vca  o'clock  p.  u.)  nnnuuDnil  that  tnc 
ewe*  of  tW  evening  wiTt-  olcwiw] ;  wlifmipon  the  PnsiilfiH  of 
the  Uuiml  State?  vr'itlx  liU  CsKoet,  the  Olik-f-JiirtKr  imii  A«eociate 
Jantoe^  of  the  Supreme  CVnirt.  iinti  liw  Semite  of  the  Uoited  State* 
with  the  Vioe-Pr««ident,  retired  frrnii  ll>e  Hall, 

The  SptiAKER  ihm  ioud:  "TIh-  ohjet^  of  this  evening's  MMiioo, 
■s  provided  for  l>y  tlie  orde^  of  bot)i  ilowws  of  Congre«,  having 
been  fitlingly  r^i»xl,  the  duty  rcmaiiis  lo  me  to  declare  thia  Hotise 
adjourned  until  to-morroir  at  twelve  o'clock."  '' 


Is  THE  House  or  Repbesestatives. 
W»Hlne»day,  January  22,  187?. 

lib.  Stephens.  (Member  fmm  Georgia.)  "  I  submit  a  resolution 
upon  nliich  I  ask  immediate  action." 

The  Clerk  read  as  follows: 

"I{f»olned  6y  /A*  Iloiue  of  ]ieprf»tntatire»,  {thf  Senate  c<mairrii^,) 
That  the  memorial  i^xenoBee  in  lionor  of  I'ntfcsvir  HENItV,  held  in 
the  Hall  of  the  Houw  of  R4-{>n»FDtativ(s  on  the  1 6th  of  Januaiy, 
187fl,  be  printoil  in  the  CoMmEsstoNAt.  Kbtord,  nod  thai  fiftwn 
thou.<<an(l  extra  coimv  of  the  same  be  printt^l  in  a  XEkmoria).  V'oi^ 
UME,  ti^ether  with  surh  nrlicIeK  a»  nmy  be  funil-^heil  by  the  Board 
of  R^entA  of  the  Sniitti!it>iiian  In^ttitulioii ;  seven  tbou^wnd  M>pies 
of  which  fthall  be  for  the  use  of  the  House  of  Representatives,  three 
thouEHod  copies  for  the  use  of  the  Senate,  and  five  thousaitd  copies 
for  the  U9e  of  the  Smithsonian  Institution." 

Tlte  Si'E.vKEit,  "The  Cliair  is  not  ndviscd  whether  thvfi  fifUeo 
thouAnd  extra  «<opies  to  be  published  in  bofik-forni  would  ci}^ 
Gve  hnndnsl  dullaiv.  If  they  would,  thtii  under  Ibe  rvqnirvmuut 
of  the  Liw  the  nawlution  must  be  rvferred  to  tlie  Comintltev  ou 
Printing. 

"The  (TiMr  U  advised  that  the  book  would  cost  over  five  hun- 
dred dollars,  and  therefore  it  had  better  go  to  the  Committee  on 
Printing,  under  the  law.  The  committee  has  a  right  to  report  at 
any  time." 

Mr.  Stephbss.     "Let  it  take  tliat  reference" 

TIte  resolution  wum  accordingly  refi^rrod  to  the  Committee  on 
Priotiog. 

SatiinUy,  Janiiitry  21!»,  1879. 

Mr.  Srxai.ETON",  (Member  fnun  M  i.«()!«inpi,)  Chununn  of  the 
ComniiitiH-  on  Printing,  rcimrliil  Ixuk  with  a  favorable  reeom- 
mendation  the  following  rftvilittion  of  the  Houiie:  [the  resolution 
to  print,  as  above  givenT]     The  rewlutioii  was  adopted. 


4  UlTHCXDUCTimr* 

In  THE  Senate. 

Toeadi^,  Janouy  28, 1879. 

The  Yicb-Prebidxbt  laid  before  the  Senate  the  fbUowiuc  ood- 
cuneiit  reeoIuta<m  from  ilie  Hoqbb  of  Besmemtalivtn;  whim  ma 
read  and  referred  to  the  Committee  «i  Minting :  [the  reBcdofion  to 
prinl^  as  bdbre  giveo.] 

Thorsdaj,  Febmarp-  6, 1879. 

i/b.  XsTBOSY.  (Senator  from  Rhode  iBlaod.}  "I  am  inetriKtod 
1^  the  Committee  od  Printing,  to  whom  ms  refored  a  ooDomrent 
resolution  of  the  Honee  <^  BepreaentatiTeB  to  print  the  Memorial 
Exercises  in  honor  of  the  late  Frofeeeor  Henry,  to  report  it  witiuiat 
amendment,  uid  to  recommend  its  paeaage.  I  aak  fat  its  incaeni 
consideraiion," 

The  resolution  was  oonsidered  by  onanimooB  conaent  and  agned 
to,  as  follows : 

"  Beaohed  by  the  House  of  RmvaentaSva,  (the  Smote  oonemt  iiy,) 
That  the  memorial  exercises  in  nonor  of  Proienor  Hkbkt.  beld  in 
the  Hall  i^  the  House  of  Kepresentativee  on  'the  16th  of  Janoaiy, 
1879,  be  printed  in  the  Conqrgssioital  Rbcx>bd,  and  that  fifteea 
thousand  extra  copies  of  the  same  be  printed  in  a  MemobiaIi  'VcSr- 
ViiE,  together  with  such  arUrles  as  may  be  famished  by  the  Boaid 
of  R^ents  of  the  Smithsonian  Institution ;  seven  thooaand  ooiHeB 
of  which  shall  be  for  the  use  of  the  House  of  Bepreeentativee,  inrae 
thousand  copies  for  the  use  of  the  Senate,  and  five  thonaand  ocqpiea 
for  the  use  of  the  Smithsonian  Institatioa." 


In  the  Senate,  April  7, 1879. — Mr.  Ajsthost,  by  tuia&imotx 
consent,  introdnced  a  joint  resolution  authorising  the  eDgnviiig  and 
printing  of  a  portrait  of  the  late  Jobeph  Hje^t,  to  aoocHnpaiiT' 
the  Memorial  Volume  heretofore  ordered,  and  ^proprialaDg  fire 
hundred  dollars  for  that  purpose. 

The  joint  resolution  w&s  reported  to  the  Senate  April  9, 187SL 
ordered  to  be  engrossed  for  a  third  reading,  read  the  thud  tim^md 


In  the  HonsB  of  Reprebentativeb,  April  11,  1879. — Mt. 
Clyver  moved  to  take  from  the  table  the  joint  reaolation  reorived 
from  the  Senate ;  which  was  accordingly  read  three  tames  and  paaaed. 

The  joint  resolution  authorizing  the  engraving  and  printing  of 
the  portrait  for  the  Memorial  Yolome,  as  passed  oy  Congresa,  ma 
^qiroved  by  the  PfiESiDENT  April  18, 1879. 


PAET   I. 


OBSEQUIES  OF  JOSEPH  HENKY. 


(B) 


I 


$mill|3oniaii  niistilnfiffn, 


Wagkinglon,  D.  C,  Jfoy  Ut  ^878. 

On  behalf  of  tfi^  Regents  of  the  Smith^onUm  InsHtuMon, 
beeames  my  moumfiU  duty  to  announce  the  death  of  tJie 
eretary  and  Director  ofth^e  Institution, 

JOSEPH  HENRY,  LL.  D., 

lieh  occurred,  in  this  eUiy  on,  Monday,  May  ISth,  at  IS.IO 
■Jack  p.  m. 

pFofeMSOr  jgenrg  was  bom  in  Albany,  in  the  State  of  ^Tew 
irk,  Decentier  17th,  1799.  He  became  Professor  of  Mathe- 
tties  in  the  Albany  Academy  in  1826 ;  Professor  of  ,Vat- 
•al  Phiiosaphy  in  the  College  of  Keui  Jersey,  at  Princeton, 
1832;  and.  was  elected  the  first  Secretary  and  Director  of 
e  Smithsonioji  Institution  in  18^6. 

Be  received  the  honorary  degree  of  Doctor  of  Lawt  from 
lion  College  in  1839;  and  from  Harvard  Vniveraty  in 
•SI. 


Se  was  President  of  the  American  Association  for  the 
Advancement  of  Science  in  1849 i  urae  chosen  President  of 
the  United  States  National  Academy  of  Sciences  in  J888; 
President  of  the  PhOosophieai  Society  of  Washington  in 
1871;  and C^hairmanofthe Li/fht-Hoiise Boardof  theUniied 
States  in  the  same  year;  the  last  three  positions  he  continued 
to  fill  until  his  death. 

Professor  fmrg  made  contributions  to  science  in  elce- 
irieiiy.  electro-magnetism,  meteorology,  capillarity,  acous- 
tics, and  in  other  branches  of  physics;  he  puhlished  valuable 
memoirs  in  the  tratMociions  of  various  learned  societies  of 
which  he  was  a  membet;  and  devoted  thirty-two  years  of 
his  life  to  Tmiking  the  Smithsonian  TnMtution  what  its 
founder  intended  it  to  be,  an  efficient  instrument  for  the 
"ijterease  and  diffitsion  of  knowledge  among  men." 

M.  R.  Waite. 
ChanwUor  qf  the  Sm^xsotuan  Ind^ution. 


(8> 


PROCEEDINGS 


BOARD  OF  REGENTS  OF  THE  SMITHSONIAN  INSTITUTION. 


Washinoton,  D.  C,  May  13, 1878. 

A  meeting  of  the  Board  of  Regents  of  the  Smithsonian  Institu- 
tion was  held  this  day  at  the  Institution,  at  eight  o'clock  p.  m.,  under 
the  lall  of  the  Chaneellnr,  for  thf  jnirpose  of  making  suitable  ar- 
rangements for  the  obsequies  of  Professor  Jobeph  Henkt. 

Present:  The  Chancellor,  Chief  Justice  Waite,  Hon.  Hannibal 
Hamlin,  Hon.  Aaron  A.  Saroent,  Hon.  Robert  E.  Withehs, 
Hon,  H1E8TER  Clymer,  Hon.  Jambs  A,  Garfield,  Hon.  Peter 
Parker,  and  General  William  T.  Sherman. 

The  Chancellor  made  the  following  remarks: 

My  Brethren  op  the  Board  of  Regents:  I  have  asked 
yon  to  come  bother  this  evening  not  to  take  action  upon  the 
great  loss  our  Institution  has  sust^ned,  but  to  consult  as  to  what 
may  best  be  done  to  pay  honor  to  all  that  is  mortal  of  the  great 
and  good  man  who,  conceiving  what  Smithson  willed,  has  de\-oted 
his  life  to  making  the  bequest  of  our  benefactor  what  he  wished  it 
to  be,  an  instrument  "for  the  increase  and  diffusion  of  knowledge 
among  men. 
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PBOCKEDINCS  OP    BKOENTS. 


The  Cliancelkir  hUiUhI  tliat  he  understood  that  the  family 
PrnfiiM«i)r  llExiiV  liiul  «jc[)n:o<;c)  Llie  w!sli  Dial  the  Board 
R^cut)^  sliotitd  make  nil  tho  iu-rniig«nittiit«  for  tb«  funeral. 

The  following  re»oIultnim  were  adopted: 

ReMjvrd,  That  the  Chancellor  be  directed  to  notify  the  Proadcnt 
of  the  Unilcil  8t«tt^  and  hi*  Cabinet,  the  Supreme  Court  of  the 
Unitwl  St«to«,  thv  Supremo  Court  of  the  District  of  Columbia,  the 
two  houMv  of  Coaprwi^  tbi-  Gvncml  of  Ow  Army,  tlie  Admiral 
of  the  Na\y,  the  Diplomatic  CoriMi,  the  Light-Hoa-«;  Boanl,  the 
National  Ataidcmy  of  Scicncis,  the  Washington  PliiK«*ophical 
Socie^,  and  other  organimtioni)  with  which  he  was  eonuvcted,  of 
(lie  dcatli  of  Professor  Joseph  Hbxby,  and  to  invite  tliein  to 
■ttteod  hia  fuucraL 

Remlvcfl,  That  the  funemi  fake  i)lacc  on  Thurnlay,  the  16tli  of 
May,  at  the  New  York  Avuuu:  PnisbyUriiui  Church,  at  half  paxL 
four  o'eloek  l>.  H.  I| 

Rrnr^vtii,  That  the  Il«^nl«  mcci  at  the  Inirtitutiou  on  Thursday 
next,  at  four  o'clock  p.  M.,  to  attend  the  funL>ral  in  a  body. 

Unotfal,  Thut  a  eoiiimittce,  consisting  of  General  Sheruan, 
Hon.  Peter  Parkeb,  and  Professor  S.  F.  Bairi>,  vV»i»(ant  Soo- 
retaiy  of  the  Iiistituliuu,  be  appointed  to  make  arrangements  fl 
the  funeral  cen'inonies. 

Bfmlvfiif  That  a  meeting  of  tlie  Board  of  RegeutR  be  held  on 
Friday  next,  ]7tli  of  May,  at  fen  o'clock  A.  H.,  for  the  puqioee 
of  tmusactiug  i<urli  busino«  tm  may  come  before  it. 

The  Board  then  adjourned. 


OI 

1 


1i 


THE  OBSEQUIES. 


'M-'hc  fiinural  of  ProTeSBor  Jo6EI>u  Henry,  lite  Sorrctaiy  of  thv 

dwonuin  Institution,  took  place  at  Imlf-pnift  foar  o'clock,  Tliure- 

A^y^   May  16,  1878.     Tlie  tmrviuu  word  in  tlic  Now  York  Avciiiw 

^X'«5*«l)ytcriiuj  ChiiK-h.    The  interment  waa  in  Oak  Hill  Cemetery, 

G^«>  rjijeto  wn . 

"A' fie  armngemente  for  the  funeral  were  made  by  General  Wiiy 

U  A^rg  T.  Shekuax,  Dr.  Pktkr  Parkkr,  nod  Profes^r  Spknckr 

F.   J3aiiu>,  a  iipevial  mmmittw  apfKHnttd  by  tlie  R«gc»t»  of  tlic 

StnitfiMiiiinii  Innlitiition.     Tho  »u|»TviMon  wf  tlic  iirraiif^-niente  at 

lh«^   «?-_biirrJ)  \rM  intni^lrtl  bt  Ococral  Ai.kxandkr  Mi-CooK,  U.  S. 

Krmy,    Tlic  ittll-bwHvnii  wt-rt — 

Mr.  .Justice  Strong,  of  tlic  Siipwmu  Court  of  the  United  StnM. 
^^"II.tIAlI  W.  Corcoran,  of  WmJilngton. 
A-*Iu»iraI  John  Rodokkk,  Superintendent  National  Otiser\'*tory. 
Gt-noral  Andbkit  A.  Hdmphiie^'s,  Chief  Engineer  U.  S,  Army. 
Jo«f:|.h  Pattkrson,  of  Philmlelpliia. 
Ge4>(u;E  \V.  CHil,m,  of  PLila.U'I|ihia. 
G<?t>«ta]  Joseph  K.  Babs»s,  SiirKWin-Ocawral  U.  8.  Army. 
Qtptain  Carui-e  P.  Pattkbson,  Sup't  of  U.  S.  Coiwt  Survey, 
'^•ownl  Orlando  M.  Poe,  memlwr  of  IT.  8.  Lij^Iit-Housc  Rwrd. 
^CoMor  Simon  Xewcomb,  Sup't  U.  S.  Nautical  Almanac. 
1  ■""•fesBor  AbXou>  Gm'OT,  of  tlie  Collc^  of  New  Jcnw-y. 
1^-  Jamim  C.  Weujng,  President  of  Columbian  Univendly. 

^  few  intimate  fricmls  of  the  family,  the  Board  of  Regents  and 
[Ute  officvn  mid  attfn<lnnt8  of  the  Snuttisonian  Institution  mrt  at 
I"*  nidence,  when;  brief  eervioea  were  held  at  fouroj 
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TU£  rUNBRAL. 


sintiiig  of  selections  of  Scripture,  by  the  Rev,  Br.  Jaufs  H. 
CmiBEBT,  of  the  First  UaplUt  C"liurfh,  mid  jirayt-r  by  Uic  Rw. 
Dr.  Byron  SuNOKlll.A^■n,  of  tlie  First  l^rwhyU-riim  Church. 

The  leading  ufiidalH  id  cvvry  brauch  of  the  Gov«rnmeiit,  men 
eminent  in  science,  in  litt^ruhiiv,  in  diplonmcy,  and  in  profetHJonal 
and  business  life,  asecmblcd  at  the  church.  Among  them  were  tlie 
President  of  the  United  Stati»;  the  "S'lce-Preeideut  of  tJie  United 
States;  the  Secretary  of  State;  tlie  Secretarj'  of  the  Trtasury;  thts 
Secretary  of  War;  the  Set^retary  of  the  Navy;  ihc  Scyrt-tary  of  ths 
Interior;  the  PoHtmiu^er  Geiicml;  the  Cliief  Jiutiiv  luid  Associate 
Juatieefi  of  the  Stipreuie  Orjurt  of  the  United  States;  the  General 
of  the  .\rmy;  the  Admiral  of  the  Na\'j';  the  Senate  and  the  House 
t^  Repn>M>nEatives  of  the  United  States;  tlie  Regents  of  lh«  Sinitli- 
sonian  Irutitution ;  OfBoers  of  the  Army  and  Navy ;  the  Clergy  of 
the  District;  Uie  National  Aeademy  of  Scie-ni«fl  rcpn.«ciited  by  its 
officers  and  "tiiem;  tlie  PhiIonn]>hical  Six'icty  of  ^^'ushiniiton ;  the 
Alumni  of  the  Ctillr-fro  of  New  .lerwy ;  thp  IVuslt-t-w  of  tin-  Cwrroran 
'Art  Oallery;  th«  AVn^hington  National  MuniiTnetit  Society;  the 
Examining  Corps  of  the  Patnit  OITi(«;  the  Superintendent  aod 
Trustees  of  ISiblic  St-liools;  and  the  TcIcKniphic  Operatore'  Asao- 
cialion  of  Washington. 

Only  a  smal  I  portion  of  the  vast  concourse  of  dtiiiens  and  jttrangois 
oould  gain  accww  to  Uie  ohnrch. 

The  servicea  in  the  church  were  hi'pm  with  Mendelssohn's 
anthem  Rmli  Mortui,  which  was  imprc»i\-ely  sung  by  tlie  ehoir  of 
St.  John'^  Episcopal  Church. 

The  fifWnth  chapter  of  first  Corinthianii  was  read  by  Rev,  Dr. 
SuKDiutiaND;  prayer  was  ofTcrMl  by  tJic  venerable  Charlbs 
HoL>GK,  D.  D.,  of  Princeton,  N.  J.;  and  the  address  vras  delivered 
by  ihe  Rev,  Samttki.  S.  McrcHKi.i,,  P.  D.,  pastor  of  the  churdi  of 
which  Professor  Hrkry  became  a  member  when  he  removed  to 
'Wafltiiugtun,  thirty  years  ago. 


PEATEH 


BV 


REV.  CHARLES  HODGE,  D.  D. 


-AjLMiGHTY  God,  we  adore  Thee  as  intiDite  in  tliy  being  and  per- 

{eot^ioiii',  as  the  creator  of  heaven  and  earth,  and  a.-<  the  Father  of 

tiae  spirits  of  all  men.    Wc  adore  Thee  as  the  rightful  and  alwoluta 

sovereign  of  the  nniveree,  governing  all  thy  c^rtatures  tmii  all  tlicjp 

aictaons. 

AVe  oonfew  oar  absolnte  dependence  on  Thee  for  our  existence, 

oar    faculties,  for  all  we  have,  all  we  hope.     We  acknowledge  our 

responsibility  to  Thee  for  our  character  anil  noiiduct — for  all  wc 

tliink,  or  do,  or  say.     We  Immbly  coofees  tliat  we  have  ninned 

•ga-inst  Thee,  that  we  have  broken  thy  holy  law  tJmeH  and  ways 

■itlioul  Dumber,  and  Iiave  forfeited  all  claim  to  lliy  favor. 

I        ^^e  call  upon  all  that  iB  within  lu  to  blete  Thee,  tliat  Thou  Iiast 

not  left  oar  apostate  race  to  perish  in  their  Btate  of  sin  and  miraj, 

but  didst  give  thy  only  begotten  Son  ttiat  whosoever  beiieves  on 

Sim  should  not  perish  but  have  everlasting  life.   We  thank  Thee, 

O     Xord,  that  Thou  hast  given  us  thy  testimony  concerning  thy 

Bc»ci  Jesus  Christ,  that  He  b  God  manifest  in  the  flesh,  God  in 

frsfcion  aa  a  man  —  the  wonderful — the  central  object  of  adonUion 

V>  the  intelligent  nniveree,  U>  whom  every  knee  of  things  in  heaven, 

I^iuigs  on  earth,  and  things  under  the  earth  must  bow.     We  thank 

'fh«e  that  Thou  hast  made  Him  the  light  of  the  world,  our  in&lli- 

tfle  teacher  as  to  the  things  unseen  and  eternal ;  tliat  He  U  the 

fhgh  Priest  of  oar  profe^ion,  who  offered  Himself  unto  God  m 

fi  ncri&oe  for  the  sins  of  the  world ;  that  He  died  the  just  for  the 
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unjust,  and  redeemed  us  from  tlie  curee  of  tixe  law  by  bang  made 
a  curse  for  us.  We  thank  Thee  for  the  promise  that  whosoever, 
renouncing  every  other  dependence,  trusts  simply  to  what  Christ 
is  and  what  Christ  has  done,  and  who  devotes  himself  to  his 
service,  shall  share  bts  kingdom  and  glory.  We  thank  Thee  for 
the  mission  of  the  Holy  Ghost  to  apply  to  men  the  redemption 
purchased  by  Christ,  without  which  all  else  had  been  in  vain. 

And  now,  O  God,  in  this  solemn  hour,  standing  as  we  now  do 
around  the  remains  of  our  illustrious  friend,  from  onr  hearts  ve 
bless  Thee  that  this  is  the  faith  in  which  he  was  nurtured,  the 
faith  which  molded  his  character,  controlled  his  life,  and  now 
illumines  his  tomb,  banishing  the  gloom  of  uncertainty  and  feu, 
and  making  the  grave  to  him  the  gate  of  heaven. 

We  thank  Thee,  O  God,  that  Joseph  Henev  was  bom;  thi* 
Thou  didst  endow  him  with  such  rare  gitls — intellectual,  monl, 
and  spiritual ;  that  Thou  didst  spare  him  to  a  good  old  ag(^  sod 
enable  him  to  accomplish  so  much  for  the  increase  of  human  knoid- 
edge  and  for  the  good  of  his  fellow  men ;  and  above  all,  tiiat  ThoQ 
didst  hold  him  up  before  this  whole  nation  as  such  a  conepicuoiv 
illustration  of  the  truth  that "  moral  excellence  is  the  highest  dign)^ 
of  man." 

We  would  remember  before  Thee  his  widow  and  daugbteA 
He  gave  them  to  Thee.  Tliey  are  safe  within  thy  arms.  ThoQ 
canst  give  the  peace  wliieh  passes  all  understanding.  May  their 
father's  name  illumine  his  children's  path  through  life,  and  thor 
father's  faith  sustain  their  souls  in  death. 

To  the  Father,  Son,  and  Holy  Ghost,  be  glory  in  the  bi^tH^ 
world  without  end.     Amen, 
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TIi(^  words,  (KHiiiug  down  through  the  oenturiee  from  the  niouib 
of  Isnii-I'i*  Kiogj  I  take  u[>ati  the  littestoatii  with  which  to  open  mj 
mouth  in  the  presence  of  all  that  is  not  already  immortal  of  JutUfFU 
Hekry. 

Know  ye  not  that  th«re  is  a  prince  and  a  great  man  fallen  tliis 
day?  And  yet  why  do  I  a&k  the  ([uestion?  ThiK  day,  lJii$  hour, 
this  aaeemhlagc,  tbi»  imgumt,  m>  untwual  and  w  illiiMtnoiuit  even  in 
this  world  of  doith  —  \hvnK  are  my  answer  before  that  I  utter  a  word 
c€  the  Miblimi-  iutcrrd^^tory. 

Yes!  the  nation's  cupitui  knows  Uuit  a  prince  and  a  givat  man 
has  fallen.  So  does  our  wliok-  count  n,';  no  does  the  civilized  world, 
That  (juick-footcd  servant  whkh  ywire  ago  was  yoked  to  the  car  of 
human  progress  by  the  huudM  which  have  now  forgotten  their  cun- 
ning,—  ihe  swift  messenger  which  ho  himself  lured  from  duty  in  the 
iskics  UDto  the  service  of  man, — thiit  meiwe.nger,  x lower- winged,  it 
Boeme  to  ntc,  than  u.'iual,  an  if  loaLli  to  t«ll  tjie  «lor}-,  Urn  alnndy  run 
earth's  circiutK  willi  die  ifad  n«wi«;  and  at  tins  hour,  wherever 
ecienre  is  known,  or  Itwmiiig  re«i)ecte»l,  or  goodness  rc%'cred,  there 
are  tho^  who  oinftji  liamls  with  us  in  tlie  conscioueaess  of  a  great 
los^  and  in  the  communion  of  a  h«-artfelt  wrrow. 

You  will  not,  dieTcfore,  blnine  nii;,  I  tuu  sure,  my  hearers,  if,  in 

•  world  where  great  men  we  ever  scarce,  and  in  a  capital  aty 

which  better  perhaj**  than  any  other  Utustratai  tlie  truth  that  even 

(ir.) 
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n  iiHtion'!>  production  of  thu«  clw^  of  ntiii,  ite  uoblc^t  we«lth,  is  ever 
very  small, — j^ou  will  not  bl&mv  me  if,  uiMl«r  thceu  c-ircumstanceB, 
I  nsk  you,  witbin  this  iuucr  circlu  of  funitly  and  diurch  rclutioa- 
Ehijw,  to  piiusc  and  nK-ditatc  upon  tii«  thought  that  ia  tli«  great  man 
wlio  has  fallen  ji  pure  and  noble  spirit  has  passed  from  the  commu- 
oion  of  the  Christian  Church  on  earth  to  the  communion  of  the 
church  triumphant  in  the  heavens. 

While  human  learning  and  i^tienoe  ore  prcs^g  forward  to  do 
honor  to  one  who  waA  known  nnd  IovmI  iik  u  h-uder,  1  come  in  the 
name  of  the  Chri»ti»u  Church,  and  in  thu  name  of  my  Saviour,  to 
place  upon  this  omket  a  simple  wreath  of  immortcllee,  forroiDg, 
weaving  the  words — JosEl-ii  IIenry,  the  Chrihtia». 

He  was  »uoh  in  hiii  di!<|)uititiou,  in  the  spirit  and  temper  of  his 
mind.  "IjC-t  this  mind  be  in  you,  which  was  also  in  Christ  Jesus," 
is  the  injunction  of  the  apostle,  in  which  he  seta  forth  the  e«ence  of 
Cliri^tianity  and  pninta  the  jiath  tn  in<]ivi<lual  diw^ipleship. 

And  Profe»Bor  Hesby  walked  this  patli.  He  came  unto  the 
ptt^csHon  of  this  uMoncc.  Look  back,  I  pray  you,  through  the 
centuries.  ScrutiniM  tliat  Life  which  is  the  life  of  tlie  world. 
Analyze  that  Mind  wliich  molds  tlie  ages,  which  ia  world-rEgnant 
through  the  sceptre  of  the  Cross,  which  is  the  leaven  working  untij 
the  regeneration  of  earth  and  man.  What  is  it?  What  were  Its 
Uwding  ({uaUtiee?  How  is  it  diSerentJated  ?  Purity,  tumplicity, 
benevolence — these  were  itscIiaracteriKtics;  these  formed  the  Clirijtt 
mind;  tliwc  were  the  forces  by  whidi  it  inipreH»ed  itttelf  up«in  the 
world  eighteen  ce-oturieH  ago,  and  through  which  it  nudcet  ib^lf  felt 
upon  Ilic  world  of  lo-«Iay. 

Purify,  eimpUdty,  bcnovolcnce  I  A  purity  witiioat  a  spot,  a 
simplicity  which  is  transparenc)-  iteclf,  a  benevolence  wide  as  the 
tiphere  of  human  want  and  as  limitless  as  the  love  of  Heaven — tliiii 
is  God  taking  iihape  in  human  life;  thisistheniindof  Chri.-<ttrun»- 
furming  the  mind  of  the  world ;  tJiirt  i*  the  new  creation,  the  rcdcetned 
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life,  Uk  ideal  man,  onto  whii-h,  Uirougb  the  mighty  power  of  the 
Oo«s  ^  whole  creation  raovGfl.  Uiton  wli»t«ver  land  Ui«  mid  of 
the  Gwpcl  riscx,  there  thtxe  morul  '{uulitie*  8[mDg  up;  unci  what" 
ever  and  wherever  the  htimitD  hviirt  wiiich  in  touched  by  ilic  love 
of  Christ,  that  heart  bccomeB  Heeven'e  soil  for  the  growth  of  thie, 
vhkb  is  Heaven's  life. 

Now,  Profewor  H»:srv  poesci«eil  tlits*  oonstitiieat  qualities  of 
the  Clinstiaii  niind,  sikI  p(»>a«e<:l  them  it)  a  dt^re«  at  oner,  beautiful 
and  rare.  You  who  kuvw  bim,  and  who  knew  him  wt^ll,  will  bear 
cheerful  witnww  to  ray  words.  He  woa  Muiplcneuvhild  —  witliuut 
folds,  without  difidmulatioD,  without  guilo.  Hv  was  not  emurt,  a» 
eome  men  eoant  anartncss.  Neither  was  his  Saviour,  Neither 
have  beeu  many  of  the  great  spirits  of  time.  His  miud  was  the 
crystal  depths  of  our  Xortbem  lakoi, — Dot  the  noisy  course  of  the 
shallow  aud  fntthy  riv«r. 

j\jid  he  was  pure.  Pure !  —  we  lay  him  to  rest  to-day  without  a 
spot.  The  product  of  four-«eorv  yvan  iu  this  rough  world,  wc  lift 
op  his  character  to-day  and  say,  ^'Behold  it! — the  frcsbneeB,  the 
purity,  the  stainlesness  of  childhood  are  yet  upon  it."  Graxvd,  is 
it  oot,  and  comforting,  is  it  not,  my  hearers,  that  God  now  and  then 
builds  up  a  man  before  ut*  of  whom  wc  (sn  aay,  "Look  U[>oii  him; 
walk  miind  altoul  hitn;  yon  will  find  no  ugly  ttcar,  —  you  nHIl  dis* 
«»ver  no  running  wre."  Gnin<l,  i"  il  not,  nnd  comforting,  is  it  not, 
that  now  and  t]ivn,  in  this  world  of  »inirclictl  reputations  and  dis- 
CBMd  liv(w,  God  jrivw  u.-*  a  whole  iniin^ — ^a  nmn  whom,  without  a 
blusii,  wc  can  lift  up  to  tlif  Grtat  Maker,  saying,  "  Take  him  agaiii ; 
be  is  unltormcd,  and  he  is  wortliy  of  Thee." 

But  Professor  Hkxry  was  not  only  Cliristian  in  the  spirit  and 
temper  of  his  mind,  but  jibo  in  the  trnwlfish  alms  And  puqio)H!«  of 
his  life.  Christianity  i-i  not  a  quality  »imply.  1 1  is  also  a  force, — 
a  forte  which,  under  the  law  of  love,  works  un^>  external  results, 
unto  a  reproduotion  of  itself  in  the  world.     Here  again  the  CImflt 
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ifl  perfedaon.  "I  csme  not  to  be  served,  bnt  to  ■nve.'*  8oBb 
annonnoed  His  life-philosophy^.  "Went  about  dtnng  good."  Bo 
bietorj  atereo^ped  that  life  itaelf.  A  manger  here,  and  a  am 
there ;  and  between  these  two,  and  biodiiig  Huxa  togedier,  a  igu 
of  service — this  was  the  incarnation  of  the  IMvine  pti&c^  m 
humaD  histoiy; — this  was  the  Chiistr-life  giving  itself  fbrdtellA 
of  the  world. 

And  here  again  was  the  life  which  we  revereno^ — dw  life  of  ■ 
disciple.  Never  was  more  ucselfiBb  service  rendered  bf  man  An 
was  given  by  ProfesBor  Henbt.  ThiDngh  long  yean,  and  nods 
temptationB  which  would  have  beoi  too  strong  fw  tlte  tt^tttf 
man,  be  served  his  Inetitntion  on  a  half-ealaiy,  and  the  QovtgimBd, 
saving  it  t«ns  of  thonsands,  on  no  salary  at  all.  And  the  hk 
here,  he  made  up  in  no  other  way.  Paying  for  xuA  a  half  of  it,tb. 
Smithsonian  and  the  Gcovemment  had  all  his  tinu^— all  Ins  serrin- 
He  used  not  his  high  position  as  a  watch-tower  for  the  dianmy  rf 
personal  opportuni  ties.  He  grew  not  rich  on  a  small  salary.  .And 
having  given  all  of  himself  to  the  service  of  his  connby  in  A> 
cause  of  science,  he  also,  as  freely  and  as  nnselfishly,  gave  all  A> 
results  of  his  labor.  His  was  the  greater  part,  the  nobler  «oik,to 
discover  priociplee.  He  lifted  up  this  force  <^  natora  <nly  to  af 
to  the  inventor;  "Use  this  while  I  look  for  another."  And  dM 
he  went  on  searching. 

So  he  lived.;  so  he  labored.  He  served  otheta;  himself  htSi 
not  serve.  With  Aoassiz,  he  could  have  said :  "  I  have  not  liM 
to  make  money."  Neither  had  he.  God  does  not  give  tine  It 
such  men  for  such  a  purpose.  The  vi^on  of  the  true  life  and  Al 
endless  glory  breaking  upon  snch  minds  forbids  the  iTiljamiWt 
The  eyes  which  are  to  look  into  the  universe  for  the  geocntiiiM 
must  not  have  the  death-weight  of  the  dollar  upon  thdr  lidi. 

But  once  more.  FrofcKsor  Henby  was  a  Christian,  in  dot  ^ 
held  as  his  pronounced  creed  the  truth  contained  in  the  ScnptO* 
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of  the  Old  aod  New  Teebimentfi, — in  tbat  be  regarded  then  as  a 
re%-elatioii  from  tJod. 

Tliaw  moral  qoalitifs  to  whicli  1  have  ollnded  were  not  in  him 
90  much  natural  umiabtlity,  nor  wt-rc  they  tliv  product  uf  !«o  niix-h 
cultore.  Tbey  vrcre  the  inspiration  of  a  Chrifitian  faith.  They 
yn-tv  moral  pnd«  aiiuctl  at,  principle  ohoewi  fur  lif«V  j;iii<ltiiiw, 
by  ouo  who  beli'.-vMl  in  God,  aud  in  Jvsus  Oirist  whuni  Hi-  hm 
seat.  But  Suttday  laot,  with  mind  a&  cluu*  as  ever,  his  oonvvrMitioa 
hindered  only  by  his  rapidly-«hortening  hreadi,  he  said  to  me :  "1 
have  not  given  mocb  attention  to  the  minutiae  of  iJieology ;  poedbly 
iH>t  so  mud]  an  I  ought;  bnt  art  to  tJic  Christian  whenie  in  ite  main 
ootlines — that  there  is  one  (iotl,  an  infinite  Spirit;  that  man  is 
nmU:  up  of  bwly  and  soul;  tJml  there  ik  an  iinmortul  life  for  man 
reacbing  out  Iwyonil  the  jireswiil  world ;  that  the  i>ower  and  love 
of  God  are  brought  into  roliiuon  with  the  weakn(Kr>  and  Kinfuhiesa 
of  roau  in  the  Lord  .itniut  Oirii^t — of  llx^-  grcut  trutti^,  I  hiivc  no 
doubt.  1  r^ard  the  >«yatvni  wliirh  leaiJii.'^  iJiein  m  rational  beyond 
any  of  the  opposing  theories  which  have  eome  under  my  view. 
Upon  J&tas  Chrint — [and  here  his  eyes  filled  with  tcnr«  aitd  his 
voUir  broke  a*  he  rvin-att-d  tl)i'  won!*] — n]>0M  Justis  Chrint,  a»  tbc 
One  who,  for  God,  affiUatu)  himself  witli  man — upon  Ilim  I  r«st 
my  faith  and  my  hop*?,"  This  was  all  the  stren^'th  of  the  dying 
man  allowed  him  to  utter;  bnt  that  it  was  not  a  casual  or  spasmodic 
utt<!raiice,  but  the  drift  of  hb  life-long  thought  and  the  faith  of  his 
calmest  moments,  is  beautifully  shown  in  the  lost  formal  letter  lie 
ever  wrote,  and  which  is  now,  happily,  given  to  tJie  world.* 

So  our  friend  bimI  bn^tlu'r  HvmI  and  Ihoughl;  8o  lie  reasoned 
upon  the  inytttery  of  the  uuivcrae;  and  so  he  twme  to  reet  his  hope 
of  a  bloHwd  immortality  upon  the  lieawa-sent  One,  who  came  to 
Deck  And  to  save  the  lost  of  earth.  And  this  faitli,  whicli  was  the 
product  of  his  ripest  thought  and  calmest  days,  was  his  support 
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and  ooasoladon  in  die  gaprane  hoar.    It  mw  a  nok  beoMftUn* 
when  the  cold  waves  of  the  daik  river  dashed  upon  his  fitt;  i^ 
was  a  pillow  of  rest  beneath  his  head  when  fleeh  and  bait  Ue^ 
him.    Faith  in  Jesus  Christ,  as  the  revealer  d  God  and  anils' 
of  man — this  anchor  he  had  cast  within  the  veil,  and  his  s|»iitlidA 
firm  and  steady,  while  its  earthly  moorings  were  being  sandoedv^- 
its  fleshly  tabernacle  dissolved. 

But  onoe  more.    Professor  Henby  was  a  Christian,  in  tbt  h^ 
lived  and  died  in  the  commonion  of  the  Christian  CSmnb.   H^ 
emphasized  no  church-iBm.     It  was  imposmble  that  be  nhmH 
Only  narrow  minds,  only  little  souls,  do  tins.     Bat  he  feand  Uv 
chosen  spiritual  home  in  the  Presbyterian  ChonJi^and  while  beUA 
no  stress  npon  any  one  of  her  peculiarides,  yet  in  all  loyalty,  nliiK 
all  comfort,  he  abode  in  her  communion  until  the  day  of  his  ddb* 
So,  again,  the  great  man  witnessed  to  the  wwld  that  he  km  *■ 
follower  of  the  Saviour.     He  heard  the  voice  of  the  CSirist  (anils' 
him  unto  confession ;  and  he  obeyed.     His  heart  listened  to  A* 
tender  accents  of  the  Cmcified  One,  saying,  "  Do  this  in  lonv 
brance  of  Me,"  and  in  glad  and  grateful  loyally  he  nached  fidb 
for  the  consecrated  emblems  of  the  broken  body  and  the  abed  Uoad. 

The  Church  was  not  too  narrow  for  Joseph  Hekbt,  as  it  ba 
not  been  too  narrow  for  many  of  the  profoundest  minds  and  nobU 
souls  of  the  ages.  And  hb  example  teaches,  with  ^mphwrnt,  vliA 
many  of  us  knew  before — that  in  the  Church,  as  in  the  Stat^  itil 
not  always  the  largest  man  who  requires  the  most  Tooax. 

But  I  must  not  detain  you.  These — that  he  posBeaaed  the  nni& 
of  Christ;  that  in  the  aims  and  purposes  of  his  life  he  was  lib 
nnto  the  Master;  that  his  faith  of  immortality  was  the  ^th  of  ^ 
Son  of  God,  and  that  he  lived  and  died  in  the  communion  of  Am 
Christian  Church — these  are  my  reasons,  and  these  my  justificatJioB, 
for  pressing  through  the  illustrious  throng  which  sanoaDda  it^  to 
place  upon  this  casket  this  simple  wreath — Joseph  HEintTj 
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CntusriAX.  And  wliile  I  do  thii<,  I  tniut  believe  Uiat  there  is  a 
worUI  wiclvr,  graDdvr,  crj-stallmc  ubovc  Uiis  one,  in  the  tjtx  of 
whieli  my  offvnag  will  not  be  counted  the  meaneet  or  the  smallest 
of  those  which  crowd  and  ctowb  lhu«  bier  to-dav.  Metbinks,  even 
&a  human  hands,  after  tiie  funeral,  »eleet  from  all  tlie  floral  ofieringB 
Mine  few  eboice  nuvi<  which  they  may  enilHilni  aiid  preM^rve,  ao  will 
angel  liand-i,  aArr  tbat  tbe  world  hmt  paid  it8  honors  to-day,  Rulling 
«\'cr  nil  ihf  offcring»  whieb  have  Xmen  luid  Jifwn  this  prinwiy  bier, 
select  tlie  simple  token  that  I  now  plan'  upon  it,  und  bang  high  up 
upon  Ileaveu's  walln,  this  fragrant  and  iraperialiable  §ytabol — 
*' JosJS'H  HiLVRV,  TiiK  Chkiktian."  For,  my  hearera,  whether 
tluoe  be  proplieciBS  tliey  sliall  fail ;  and  whether  tiicre  be  knowledge, 
it  shall  vanish  uway;  but  Faith,  Uuite,  Cliarity,- — th«M!  endure; 
and  (Jiaracter  is  the  man  forvver  und  forever. 

Two  voices  sound  out  from  this  oocasion,  as  its  highwft  inspiration 
and  iioblfsl  lef»)on.  Firt>t,  a  pure  h^tart,  a  good  life — a  beart 
toiKJu-d  by  tlie  love  of  Christ,  and  a  life  bowing  in  loyalty  to 
bim,  — tlK«e  easily  unite  the  pTafuundest  thought  und  the  simpkst 
faith.  Wc  bear  much  about  the  conflict  between  suenoc  and 
religion,  cbieHy,  we  must  believe,  from  thoee  who  are  young  in 
acieace  wr  ignoraut  of  religion;  but,  in  reality,  there  is  no  necessary 
clashing.  Obedienoe,  character, — this  itt  the.  amalgam  which  easily 
and  forever  unite*  the  two. 

Secondly,  how  tteautifully  tlie  truth  and  fact  of  human  immor- 
tality «up|>k-ii)enb<  and  crowiw  lliv  buniau  life!  The  mreer  of 
earth,  imperfect  as  it  must  always  be,  dcmunds  the  hypotbceis  of  a 
-future  existence,  and  from  this  hypothesis  receives  complctuuces 
and  symraetery — 

"Rvon  M  Uia  MehM  etf  tfatt  bridge 
Am  TOODdod  Id  lh«  ■tnwn." 

That  great  mind,  clear,  strong,  vigorous  on  Sunday  noon,  is  it  at 
an  end  now?     la  it  nothing,  now?     Is  it  diapen^  through  the 
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naiversal  all,  now?     Thee  are  man's  works  greater  tlian  man 

himself!     Then  are  the  I^rnunids  grander  than  their  buUdersI 

Then  it  were  better  to  be  a  Yoeemite  pine  than  a  Joseph  Hesby  I 

But  the  truth  of  human  immortalify  forbids  this  euppositioD  of 

debasement,  and  speaks  the   truth  which   our   hearts  crave,  and 

which  our  minds  demand,  as  the  necessary  supplement  of  the 

interrupted  human  career. 

Yesl  we  shall  see  him  again.     In  a  land  that  is  fairer  than 

day! — in  the  full  possession- and  active  exercise  of  those  mental 

powers  which  have  been  the  admiration  and  gratitude  of  earth, 

shall  we  see  him; — see  him  as  along  the  pathway  of  an  unending 

progress,  and  amid  the  ever-rising,  ever-thickening  glories  of  the 

universe,  he  makes  his  way  upward  and  unto  the  infinite  goal, 

"lost  in  wonder,  love,  and  praise."     The  sublime  creation  of  God 

which  we  have  known  as  Joseph  Henry  is  endowed  with  the 

power  of  an  endless  life. 

"Et«ranl  form  shall  iitlll  divide 
The  eternal  soul  tlota  all  bcalde; 
And  we  Bball  koow  him  wbeD  we  meet." 

Till  then,  reverent  philosopher,  humble  Christian,  noble  man,^ 
farewell  and  farewell! 


XETTKR    OF 

PROFESSOR  HENBY, 

BEPEKKKn   T(>    IN    TttK    PORBOOISG    ADDltESS. 


SjitTHROKiAS  Issrmmos,  April  12,1878. 

My  Pe.\r  Mr.  Pattkii«)\:  Wp  have  lx«n  pxpeotiiig  u>  see 
you,  from  diir  to  day,  for  two  weeks  past,  lliiakin^  that  you  nAtiild 
be  calkd  to  Washington  to  give  some  iufortnation  as  to  tlie  future 
of  our  finoDcee  and  tbc  poeBihility  of  rrauming  !^>ecie  payroenL 

I  comnHoced,  on  tfvo  occasions,  to  write  to  you,  hut  found  ao 
much  difficulty  in  tJie  use  of  my  hand,  in  the  way  of  holding  a 
pen,  that  I  gave  up  ihe  atteni|)t. 

The  doctors  aay  that  I  am  gradually  getting  better.  Dr. 
Mm-UKix  gave  me  a  visit  on  his  going  South  and  on  tiia  return. 
Tlis  report  was  favorable,  but  I  still  sutler  a  good  deal  from  oppreE»- 
aoD  in  breathing. 

I  Itave  learned  with  pleasure  that ai>d  youreelf  intend  to 

go  to  Europe  this  eammcr.  Travel  is  the  most  agreeable  way  of 
obtaining  cosmopolitan  knowledge,  and  it  is  probable  that  events 
of  great  importance  will  tran.^pire  in  the  East  within  a  few  months. 
You  will  have  enlgects  of  interest  to  oceupy  your  attention. 

1  have  aUo  learner]  that is  to  be  married  next  month:  and 

we  shall  be  happy  to  receive  a  A'isit  from  him  and  bis  bride,  wheo 
they  go  upon  their  wedding  tour. 

We  live  in  a  univereo  of  change:  nothing  remain!  the  «une 
from  one  moment  to  another,  and  aich  momi-ut  of  r»«rdcd  time 
bas  its  separate  history.  We  are  carried  on  by  the  c\'er-changtng 
e^Totfi  in  the  line  of  our  destiny,  and  at  the  end  of  the  year  we  are 
alwaii-s  at  a  considerable  distance  from  tlie  point  of  its  beginning. 
How  short  the  space  betweeo  the  two  cardinal  points  of  an  earthly 
career! — the  point  of  birth  and  that  of  death;  and  yet  what  a 
universe  of  wonders  is  presented  to  us  in  our  rapid  flight  through 
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tb>«  spfloc!  How  smell  die  wi^lom  obtaiuMl  by  u  ttingtc  life  in  its 
passagt-,  und  liow  small  tliv  koown,  when  oom^iiinxl  with  the 
imknon-n,  hy  tin;  noc'iimiiLition  of  t\w  milltonit  of  liv«,  through 
tlic  art  of  ]iriiiting,  ill  huiKlrij(l:>  of  yciin«!  How  muny  <|iiest!oiu 
pixwi  tliciiiw:lvt»  ujioii  113  ill  ihi;  i^onU'inpIntioitS  wtwiow  comi-  we, 
wliithtT  nre  vK  going,  what  ii*  owr  liiiiil  ilratiny,  the  object  of  our 
on.'alioii? 

WliMl  iiiyitlories  of  iin fathomable  (JcplJis  wiviron  va  on  evuiy 
sidf!  Bur.  afK-p  all  our  ^prTiiIatinn^,  am]  an  attemiit  to  grapple 
with  the-  ])riiiilcm  of  the  univoi**-,  ihe  itiiiipkst  ooncrption  which 
vxjtlaiitH  anil  coiincttta  the  phenomena  bt  that  of  the  oxUtdui'  iif  uuc 
Spiritual  Iteing — infinite  in  wisdom,  in  power,  aiul  all  divine  ])er« 
fwlinti.*,  whirli  i'x'iMn  alwa\'B  and  cverywh<'re — wbi<rb  has  cn!Uted 
ujt  with  iiilc'lkvlunl  fai-ultUw  t<iitlioieiil,  in  «ini«  d<^nv,  to  wmpn> 
hcnd  His  oiK-ntlioiH  m  they  are  develoitcd  in  Nature  by  what  is 
ralk-d  "ik-k-ntx." 

This  Being  i»  uiii-liaDgcable,  and,  tliercfrtw^,  His  (^>era^M»  aro 
always  in  nccordniui.'  with  tli«  same  law*!,  llic  L-unditions  l>eit^  the 
tatiK.  Events  that  huppeiiixl  n  tliousand  y>.-urv  ago  uill  hap|)en 
sgaiii  a  tliLXisind  y«in«  to  (iimc,  providt-d  IIk- condition  of  exirtCDce 
is  tlie  sniiK-.  Indi-ul,  a  univcree  not  govcriKxt  hy  law  would  U;  a 
univfrec  without  tin.-  evidwit'C  of  lui  iittcllirlna!  dircrtor. 

In  the  BcicDti6c  explaoatJou  of  physical  phenomena,  we  assume 
the  i-xistence  of  a  principle  having  projRrtics  siifliciciit  to  prctdticv 
(he  eflectti  whioh  we  observe;  and  when  tlie  print-lple  mi  a^iinicd 
explains,  by  logiral  dediietions  from  it,  all  the  phenomena,  wvcall 
it  a  theory.  Thus,  we  have  tlw"  theory  of  light,  tlie  theory  of  tleo- 
tricity,  «Sc.  There  ia  uo  proof,  however,  of  tlie  truth  of  thc«c 
theories,  except  tlie  explanation  of  tlie  phenomena  which  they  am 
invented  to  account  for. 

This  proof,  however,  is  sulHeient  in  any  case  in  which  every  fact 
b  fully  explain^],  and  can  Ix-  predicted  when  tlie  condiliiiiiK  «rc 
known.  In  accordance  with  thifi  scienlilic  view,  on  what  cvidviKc 
does  the  existence  of  a  creator  rest? 

FirM.  It !«  one  i}f  tlic  truths  iR'.-'t  established  by  experience  in 
my  own  mind,  that  I  have  h  thiiikiiig,  MillJiig  prmdpU  within  me, 
capable  of  intellectual  activity  and  of  moral  feeling. 
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Second.  It  u  equally  clear  to  nic  thnt  yoo  ha\'e  u  similar  spiritual 
prindple  withtn  j-oursclf,  Einc^.when  I  ask  you  an  iotclligcnt  qiH»- 
tioD  you  give  ni«  an  intellectual  answer. 

Third.  When  I  eacamine  the  oprations  of  Xatore,  I  find  every- 
vhere  through  them  evidences  of  intellectoal  arrangemente,  of 
contrivances  to  reach  definite  ends,  pre<i9ely  as  I  find  in  the  opera- 
UtinA  iif  iiL-in ;  uiul  ht-mti  I  iiilVr  llial  tht-^  two  clai«eH  of  opemioiut 
are  nesmllct  of  Mmilar  intc-llipiice. 

Again,  in  my  own  min<l,  I  find  idea^  of  right  and  vmmg,  of 
good  aud  evil.  Tlift«  idtan,  tlien,  exist  iu  the  UDiverst-,  aoil,  there- 
fore, forrn  a  ha-^is  of  our  i<U«tt  uf  a  moral  universe.  Funhermorc, 
the  t^tnceptioiM  of  jrofH)  whicli  arc  found  among  our  ideas  assoriated 
vritli  (-\'il,  can  be  atlrihutiil  only  lo  a  ]I<:iug  of  infinite  perfections, 
like  dial  whioh  w«denominaio  "God."  On  tlicotlier  hand,  we  are 
conscious  of  linving  fiu<-h  <-^'il  thmiglilH  and  tciideimes  tliat  we  can- 
not associate  our»-ivi«witlia  Divim!  being,  who  U  ttie  Director  and 
the  Goveriu>r  of  all,  or  even  call  ii|>on  Hiui  fur  men^,  with<:)ut  the 
iutem»<ion  of  One  who  may  afHIiatu  IiiiiL'«-If  with  as. 

I  find,  niy  dtar  Mr.  PATTEftios,  that  1  have  j^rif^Ml  into  a  line 
of  lhc<ologi<nl  t^pc<.-nl»timi ;  and  without  )^t'>ppiDg  to  inquire  whi-llivr 
what  I  Imve  written  may  In;  Kigiutl  or  urthodox,  I  have  inflicted 
it  upon  you. 

PUose  excuse  the  intrusion,  hik)  liclievn  me,  iw  ever, 

Truly  youns, 

JosEPU  Hekby. 
Mb.  J06EPII  Patteisos, 

.PhUaddphia, 


PROCEEDINGS 

OF  THE  BOARD  OF  REGENTS. 


SMITHSOXI^VJJ   INSTITUTION, 

WAsniNOTON,  D.  C.May  17,  1878. 

A  meeting  6f  ihe  Board  of  R(^n(>QtE  of  the  Smithsontao  Instim- 
tioD  vns  held  this  day  at  ten  o'clotrk  A.  M. 

Prwent :  The  Chancellor,  Chief  Justice  WAiTE,  Hon.  HaxNIBAL 
Hamlix,  Hon.  Aahos  A.  Saroext,  Hod.  Rouebt  E.  Withers, 
Hon.  HtFSTER  Ct.YUKR,  Ho».  James  A.  (iarfield,  R«v.  I)r. 
John  MAa.BAN,  Hon.  Pim^R  Parker,  Dr.  Asa  Gray,  Gi-ocnil 
\Vii.i.!AM  T.  Shcrmax,  Prfsi<l«it  Noah  Portkr. 

Ovncmi  (iARnEJ.l>  wiw  rvqumted  to  lu-l  as  Secrctaiy. 

At  tbu  n.>qu<:^  of  tbc  Chancellor,  a  prajer  was  oK-rcd  by  R<rv. 
Dr.  Macixan  for  Divine  goidance  of  the  Rtgvnts  in  their  prcseat 
ddiberatioiis. 

The  following  rcsolotions  were  then  adopted : 

1.  RoKtUxdj  That  iliG  Kcgt^nt^  of  the  Smithsonian  Institntioa 
hereby  express  their  profound  iwrrow  at  the  death  of  ProfeEsor 
Joseph  Henry,  late  Sw-retary  ijf  this  [nstitutioit,  and  tvniW  to 
the  Inmily  of  tlic  dccvuiwd  their  »>-ni]>athy  for  their  (^reat  and 
iTTC[nnbl«  lo». 

2.  Raolved,  That  in  coosideration  of  the  long-continuvd,  faithful^ 
and  ansclfish  »r\-ioee  of  Joseph  Henby,  our  late  Secretary,  there 
be  psid  to  ht9  widow  the  same  sum  to  which  he  would  have  been 
entitled,  as  atlary,  for  the  remainder  of  thU  year,  and  tliat  t)i« 
Secretary  be  directed  to  make  payment  to  her  for  the  amount 
tho-eof  monthly. 


ss 


PB0CEEDING8  OP   BBGEtm. 


3.  lieaolret!,  That  Mre.  Henby  bo  infonncd  of  this  action  of 
tbc  Board,  mid  the  desire  of  the  It^^ote  that  she  will  cootinue  the 
oocopMncy  of  the  apartments  now  in  her  use  for  aych  period,  during 
the  remainder  of  thb  vear,  as  mav  suit  her  cotiveniejioe. 

4.  JteBolrai,  That  a  coiumitlee  he  appointed  who  tthftll  prepare 
and  submit  to  this  Boan]  at  it*  ntott  anniial  nK-4?ting  a  sketch  of  the 
life,  character,  and  p»iblic  wrvicc*  of  the  late  lamented  Secretary, 
which  Mlinll  be  entered  upon  the  records. 

&.  itetolvtd.  That  thf  KxiTUtive  Committee  of  the  Board  be 
r(y{ue<t«d  to  make  ammgcments  for  a  public  eommemoration  m 
honor  of  the  late  Secretary  of  the  Infltitulion,  of  such  a  character 
aod  at  such  a  time  aa  they  may  determine. 

The  Chaoeellor  appointed  as  the  apedal  committee  under  the 

fburth  resolution,  President  Porter,  Dr.  Gray,  and  Dr.  Macleak. 
•  *  *  •  • 

On  motiou,  it  was 

litMilfetl,  That  the  Chancellor  prepare  a  suitable  notice  of  tJie 
death  of  Professor  Henry,  to  be  sent  to  foreign  establislimenlfl  in 
oorresjiondetice  with  the  In.stitution.     -    -    . 

Tbc  Board  ilieji  adjourned  «tn«  ilie. 


SMITHSONIAN  INSTITUTION, 

WAsimeoTos,  D.  C,  Jani'ary  15, 1879. 
A  meeting  of  the  Board  of  Rt^eiit*  of  the  Smithfionian  Iiistito- 
tiott  was  lield  tlii.*  <lay  in  the  Regents*  room,  at  ten  o'clock  A.  M. 

Present:  The  Cliiinoellor,  Chief  Justice  Waite,  lion.  Wn.i.IAM 
A.  WuEELER,  Vide-Presidcnt  of  the  United  Stat<«,  Hon.  Aaron 
A.  Saboent,  Hon.  Robert  E.  WniiERs,  Hon.  James  A. 
Garfibi.I),  Hon.  H1E8TER  Ci-TMEU,  Dr.  John  MA(n.KAN,  Dr. 
.Gray,  IV.  Hesry  CoppftE,  Hon.  P^7^ER  Parker,  Pn^ideot 
^Ati  Porter,  General  Wiluam  T.  Su£»uan,  and  the  Secre- 
torj-,  Professor  SrESCEK  F.  BAiBD. 
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Dr.  Pabker,  in  bcliiilf  of  the  ExixuUvv  Coninultue,  pruMitb.il 
a  report  in  reladon  to  the  duty  itnpaecd  on  them  by  ihe  fifth 
reeolntioo  of  llie  ^oanl  nf  Ii«gejitH,  adopted  at  the  oiectiog  of  May 
17,  187S,  *'t«>  make  arr»i)^:iiiei)lri  for  a  public  tfonimenioration  in 
honor  of  tli«  Ut«  Sw-n'tarj-  of  the  Iiwlilution."  Tlie  Cunimittve 
bad  held  numerous  mct-tiiigtf,  the  ruiimtoi  of  whi^Ji  wen  read,  and 
tbe  arrangemeula  Iiad  filially  been  made  as  follows: 

Tlie  exerciws  will  be  held  in  tbe  Uall  of  the  House  of  Ropre- 
eentativee  on  Thursday  e\-eDing,  16th  of  Januarj-,  187!). 

Tbe  Vioe-PresidMit  of  tlie  United  States,  supported  by  the 
Speaker  of  tlie  House,  will  preside  on  this  oocatiioii,  and  tlie  Senate 
and  Hoti.'«-  will  take  part  in  ttio  exerciser 

1.  Opening  pmyot  by  Run:  Dr.  James  McCosh,  President  of 
Princeton  Collc^ 

2.  Addra«  by  Hon.  Ha^'nibal  Hamli^~,  of  the  United  States 
Senate,  and  one  of  the  Regenfah 

3.  Addren  by  Hon.  Rouekt  E.  WiTnERS,  of  the  United  States 
Senate,  and  one  of  the  lic^nta. 

4.  iVddticiw  by  Froftswor  Asa  Gray,  of  Harvard  University, 
and  one  of  titt-  Rcff-nl». 

5.  AddrtM»  by  Profcwior  Wit.UAM  B.  Roqkhs,  of  Boston. 

6.  Addrum  by  Hon.  James  A.  Oarfield,  of  the  Houae  of 
Bepn«entativffi,  and  one  of  tlie  K«gent0. 

7.  Addren  by  Hon.  Samdel  S.  Cox,  of  the  Houm  of  Repre- 
sentatives. 

8.  Addre»  by  General  WnxiAU  T.  Subrmam,  one  of  the 
R^ent^ 

9.  Concluding  pniyw  by  Rev.  Dp.  SurmEBLAND,  Chaplain  of 
the  Sonatc. 

By  authority-  of  the  Speaker  of  the  House,  ns«erved  seali*  will  be 
provided  on  the  floor  of  the  House  for  the  following  bodies  witli 
which  Profeffiop  Henuv  was  aasociatfd: 
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1.  The  Scgciite  uf  the  8mitli#>nian  lusUfulion  nnd  the  oratoK 
of  the  evening,  who  will  meet  in  the  room  of  the  Speaker  of  the 
House. 

2.  The  National  Arademy  of  Seieneee. 

3.  The  Wa-'hiiigtoii  I'liilowiphioal  Society. 

■I.  The  Lighl-Hiiuw  Biianl,  who  will  meet  in  the  room  of  the 
Comniittco  of  Wajf  ftti<l  Mwiii*. 

5.  I1ie  Aluiuni  AisMx-iutimi  of  Princeton  Colk-gc 

6.  The  trustees  of  the  C'oreoran  Gallery  of  Art, 

7.  Tlie  Washington  Monument  Ajwociation,  who  will  meet  in 
the  rrjoni  of  the  Committee  on  Appropriations. 

Oh  motion  of  Mr.  Sahoejtt,  tJie  action  of  the  committee  wm 
approve  i. 

On  motion  of  General  Oarfikld,  it  waa 

Rcmlecd,  llmt  the  Board  of  R<^nb<  a»(emble  on  ThurwUiy 
m'ening  next  ut  lialf-|>a»t  neven  o'clock,  in  the  Speaker's  room  at 
the  Capitol,  to  proceed  in  a  bo()y  to  attend  the  exen.^!fieK  in  tlie  Hall 
of  the  lloufie  of  Ite[H%Hentativcs  in  honor  of  the  memorj-  of  Pro- 
feesor  HEsny. 

On  motion  of  General  Garpield,  it  was 

Beaolved,  Tliat  the  Chancellor  be  empowered  to  act  for  the  Board 
of  R<^uti^  in  making  tJii^  final  arrnngemenl«i  for  (hit  memorial 
exercises. 

Pr(sident  Porter,  from  the  aperial  coinmiltce  appointed  at  the 
but  meeting,  under  the  fourtli  nsolnlioii  adopted  hy  thi-  Board,  to 
"preiwre  u  sketch  of  (he  lite,  ehnractcr,  and  public  wrrvicw  of 
Professor  Hesry,"  niade  a  report  that  Dr.  Gray  liad  been  selected 
by  the  committee  to  prepare  iho  eulogy  on  behalf  of  the  Board  of 
Regent)-,  and  that  it  would  form  part  of  the  exercti(«  at  the  public 
commemoration  at  the  Capitol. 
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Washington,  D.C.,  January  16,1879. 

A  meetbg  nf  the  Boanl  oj'  l£4^-nte  vm  Ik-IJ  ttiis  duy  ut  half 
past  wvcn  o'clock  p.  u.,  in  tl>i.-  nx>iu  of  tlw  Hfxnker  of  tlu>  House 
of  Kcpn»i.iitativ(#,  ttnd  ut  eight  oV'lui'k  tlw  Kt.'^-ute  jirovv^kxl  ia  u 
body  to  the  Hall  of  Ok  House  of  KeprescDtntivut,  to  lUtcud  the 
public  uterriseB  Id  honor  of  Profceeor  Jo8£PD  Uejjey,  late  Secre- 
tsiy  of  lh«  Smith«Hiiau  lo^itutioD. 


On  the  day  after  that  on  \thkh  the  Memorial  Services  w«re  h«ld 
in  the  Capitol,  the  following  artion  was  taken  hy  tli«  Boanl  of 
Bcgvntif,  with  rvferuio.^  to  tlt<:  pn-jtui-Htion  i>f  »  Moniorial  Volume, 
in  comaiemoration  of  Frofoax^r  JoHt:pH  Henry,     i 

Washinotom,  D.C,  J,vN-nABY  l"j  1879. 

A  tneeting  of  the  BoanI  of  Itt^'OtB  was  held  tliis  day  in  the 
Kegeot's  room  at  half  paat  nine  o'clock  a.  m. 

Preeent:  The  Qiancellor,  Chief  Justice  WaITE,  Hon.  Aabon 
A,  Sabue.\t,  Hon.  Robert  E.  ^\'"ituers,  Hod.  James  A. 
Gabfiei-d,  Hon.  HiiSTEit  Ci-YMEH,  Hon.  Peteb  Pakkek,  Rev. 
Dr.  John  JIacixan,  Prof,  Asa  Gray,  Professor  Henry  CoppftE, 
pFe»i<Ieut  Noah  Poktek,  General  Wiujaji  T.  Sukruan,  and 
the  Secretary,  Proiawtr  Spencer  F.  Baird. 

The  sulject  of  the  puliHcation  of  the  enlt^es  on  Profo^Nor 
Henry,  togvthcr  witli  an  mi-oimt  of  hi.^  iK-Jentifio  writings,  &c., 
vtoA  ducuBwd,  and  on  motion  of  Dr.  Maclean,  it  was 

Retotrtd,  Tliat  a  spocial  (.'onunlttoe  of  thrve  be  uppoiatvd,  of 
whicji  the  Secretary  of  the  Institution  shall  be  one,  to  pn^'inirc  a 
iDpn>oriat  of  Professor  Henry,  to  include  in  a  separate  volume  of 
the  Soiithsonian  nertfs  such  bifi^ra])liie3  and  notices  of  the  late 
Secretary  of  Uie  Iik>titulioii  a»  may  be  considered  by  them  worthy 
of  prcaervatioQ  and  publioutioo. 


32  PR0CEEDIN06  OF  REQENTB. 

The  Chancellor  appointed  Messrs.  Gbay,  Pabkeb,  and  Baibd 

as  the  committee. 

The  Chancellor  then  stated  that  any  remarks  the  Begents  denied 
to  make  in  relation  to  Professor  Henry  were  in  order. 

Br.  Parkeb  addressed  the  Board  as  follovrs: 

Mr.  Chancellor  and  Fellow-Regents:   We  are  mitHng 
hLitory,  and  I  wish  to  say  a  few  words  that  shall  remain  upon  itB 
page,  in  memory  of  Joseph  Henry,  oar  beloved  and  lamented 
friend  and  Secretary,  when  we,  like  him,  shall  have  passed  from 
earth.     Many  liave  already  pronounced  his  euli^y  and  set  forth  hia 
rare  talents  and  influence  upon  the  world,  and  I  need  not,  lod 
could  not,  were  1   to  attempt  it,  add   to  your   apprecjadon  of 
Professor  Henry,  his  life  and  character,  as  a  friend,  sctectiBt,  ud 
christian,  the  highest  type  of  man. 

For  twenty  years  I  have  been  intimately  acquainted  with  Flo* 
fesBor  Henhy,  and  happily  associated  with  him  in  many  ways;  6it 
ten  years  as  a  Regent  of  the  Smithsonian  Institution,  and  u  * 
member  oi'  the  Executive  Committee,  during  all  that  period  oor 
intercourse  has  I>ecn  frequent  and  intimate.  /  have  never  known  a 
more  exccUcnt  man. 

His  memory  has  Iteen  much  on  my  mind  since  he  lefl  us,  and  I 
often  find  myself  inquiring  how  he  and  others  like  him  are  occni»ed 
now.  His  connection  with  time  is  severed,  but  his  existence  con- 
tinues. Wlien  I  rwall  tlie  names  of  Professors  Fkanklin  BacHI^ 
Charles  G.  Page,  Ix>um  Agassiz,  and  Joseph  Henry,  tiA 
others  of  similar  intellect  and  virtue,  I  find  myself  asking  ^ 
question,  Are  to  them  all  consciousness  and  thought  suspended  hj 
separation  from  the  Ixxly?  I  am  reluctant  to  come  to  such  oodcIb- 
sion.     But  tliis  I  know,  the  Infinite  Father's  ways  are  right 

It  seems  most  providential  that  Professor  Henry  had  the  opp*" 
tunity  and  the  strength  to  give  in  person  his  last  words,  a  pricel* 
legacy,  to  the  Isatioual  Academy  at  its  annual  meeting  in  Wul>' 
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in^lttm,  in  April,  »ni  through  that  osaodation  to  the  dvitlzed  and 
flcdentiSc  wortds;  1  rder  tn  hit)  wiiliiiient  "Ikat  nuiral  crfeUenee 
w  the  Kighait  diffnitj/  of  man,"  'flie  loftiest  1al«ntii  and  highest 
anainiu«nUi  without  ihis  are  dcfintnt  in  tluit,  whioh,  in  the  judg- 
ment of  vmo  nwii  uud  of  Infinite  Wi:*dom,  is  of  gT«fite»t  worth. 
Was  then.'  ovir  u  nuui  from  wlioui  the  Mntiment  oould  vonic  with 
better  grace? 

The  opinion  has  been  expressed,  and  I  do  oot  regard  it  cxtravB- 
gant,  that  the  letter  addreajed  by  Professor  Henbt  to  his  friend 
JwKPH  Pattebson,  emanating  frooi  such  a  miod,  «ucA  a  man,  at 
tJie  ficee  of  a  protra^'ted  Ufe  of  stngiilar  distinction,  was  worth  a 
man's  lifetime  u>  produoe.  It  has  probably  been  read  by  millions, 
in  variou<i  languages,  and  will  be  by  future  generations. 

Prufewor  Hekbv  waH  not  only  u  man  of  ecit^nce,  a di^eovcrer  of 
nalnn-'j*  lawn  uiid  forcw,  but  a  sinrore  believer  in  Ood  their  Author 
und  in  his  atotiing  8od.  To  quote  his  limguugc:  "  We  are  oonwnous 
of  having  evil  thouglitv  mmI  tendencies  that  wc  mldimI  niwoctute 
ounelves  with  a  Divine  Being,  who  is  the  Director  and  Gm-ernor 
of  all,  or  even  call  upon  him  for  mercy,  without  the  intereesaion  of 
One  who  may  affiliate  himself  with  us." 

Ijttt  nie  qHOt«  from  tlie  prayer  olTercd  at  hi^ji  ob»c<iui«»,  and  to 
which  VK  TviK»t  our  ttinocrc  Amm;  the  li[is  thitt  uttrnxl  it,  in  ]ass 
than  one  short  ntontli  were  ttilent  in  iKtath,  and  tJie  tn-o  remarkubk 
men,  ProfwsMjrs  JoeEPTl  Henry  and  Charles  Hodge,  olonely 
nnilHl  in  life  were  not  long  divided  by  death :  "We  tliiink  Thto, 
O  God,  that  JosePR  Hen-ry  whs  Iwrii ;  that  Tliou  didst  endow 
him  witJi  such  rarv  gifts,  intcllivtuul,  mural,  und  spiritual;  that 
Tliou  ditlst  8parv*  him  to  il  gooti  old  nge,  and  enable  liim  to  nceom* 
pUsh  so  raueli  for  iLv  incnvKt;  of  litmiun  knowledge  and  for  the 
good  of  his  fellow-men ;  iind  uliove  all  tliut  Thou  didat  hold  liim 
np  before  this  whole  nation  lu"  «uch  »  conspicuous  illu^^tration  of 
tlie  trath  that  moral  excellence  is  the  highest  dignity  of  umn." 
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On  motion  of  Dr.  Macleait,  it  was — 

Jieaoh&I,  That  the  thanks  of  the  Board  of  R^enls  be  presented 
to  the  gentlemen  who  took  part  in  the  memorial  services  held  in  the 
United  States  Capitol  on  the  I6th  of  Januaiy,  in  honor  of  the  late 
Profeeeor  Henry,  and  that  they  be  requested  to  fumiah  copies  (^ 
their  remarks  on  that  occasion. 
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MEMORIAL  EXERCISES 

ut  HoxoK  or 

JOSEPH    HENEY. 

HELD  IX  TH£  UALL  OP  THB  HOUKK  OF    ItKPKUiKNTJLTIViai 
Oh  Tktiraday  fkmmff,  Juntiary  16,  1879. 


ANNOUNCEMENT. 

PCBUC  COMMEMORATION  IN  HONOR  OP  THE  I^TI':  J<M>EPII  HENRY. 

The  Board  of  R«^ente  of  the  SmithMniiao  Institution,  on  tke 
17th  of  May,  1878,  patitei)  n  remlution  requesting  tjic  executive 
committee  to  ninkc  ur&iigc^iiM-itb)  for  a  pnhtit!  oumtneniomtion  in 
honor  of  titc  lat«  Si^nrbity  wf  llw  Institution,  of  such  cboracter  and 
at  tiooh  time  and  plaro  us  th<y  might  determine. 

The  oommitto^  has  now  the  satisfaction  of  aonoundng  that  in 
crmfonnity  with  the  above  action  the  following  concurrpnt  rusolu- 
tirtn  was  uiuintinoii.H)y  adopted  by  both  Houses  of  Congrw*  on  tJie 
9th  and  10th  of  Dtx^rabor,  1978: 

Betoknt,  That  th«  (.'oiigRw  iif  tjie  United  Stat*«  will  take  p«it 
in  the  services  to  bo  observed  on  Thureday  c\'vning,  January  16, 
1879,  in  honor  of  the  memory  of  JoSEPiI  Hekrv,  late  Mvretaiy 
of  the  Smithsonian  Institution,  under  the  auspices  of  the  Rf^'nta 
thereof,  and  for  tliat  purpose  the  Senators  and  Members  will  asM>m- 
ble  OB  that  e^'ening  iu  the  Ilall  of  tlie  House  of  Representatives, 
ihe  Vioe-Pr«itlent  of  the  United  Slates,  supported  by  the  Sixaiker 
of  the  House,  to  p««ide  on  that  ocfawon. 
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38  JtEXOBIAL  OF  JOBBPH  HEHBT. 

In  aooordsnoe  widi  file  ftnegoii^  remlatioii>  the  BerrioBirillbB 
held  in  the  Hall  of  the  Honse  of  BeinaeatatiTO  aa  Tiaaadmj,iitb 
16th  of  January,  1879,  at  d^t  p.  m.,  irluc^  the  pnhlio  are  invitad 
to  attend. 

Peteb  Faxkzr, 
JoHir  Maclbav, 
WnjJAic  T.  Shesmut, 
Exeeutive  Committee  (^the  Spard  t^Begmb. 
■Washhtoton,  January  6, 1879. 


PEOCEEDIHraS. 

HaIJj  of  the  HoUBE  of  BEPBEBENTATrra^  1 

OF  THE  United  States,  j 

Tbub&dat  EvEimro,  Jamary  ISt  1S79, 
In  accordance  with  the  anangementa  made  bjr  order  cf  i 
the  Senate  and  House  of  Bepresentstivee  of  the  United 
asBembled  in  the  Hall  of  the  House,  and  were  aiUed  to  OKdnr  rt 
eight  o'clock  by  the  Hon.  Sauuel  J.  BAimAix,  die  ^walnr  of 
Uie  House,  the  Freeident  with  members  <^  the  Cihinet  oeaapynif 
front  aests  on  the  right  and  the  Chief-Justice  with  aasoabte  jooiMS 
of  the  Supreme  Court  corresponding  seats  on  the  left.  Ibe  danker 
aooounced  briefly  the  object  of  the  meeting,  and  <tei  llwindod  tkt 
gavel  to  the  Hon.  William  A.  Wheeleb,  the  Vkfr-Kfiridvt  cf 
the  United  States,  who  thereupon  prended  m  the  tNiiiua^  tm- 
ported  by  the  Speaker  of  the  House. 


REV.  JAMES  McCOSH,  D.  D. 


O  God,  we  look  up  and  by  faith  we  behold  Thee  us  the  Infinite 
and  the  Perfect  One;  almighty  in  power,  unerring  iu  wisdom, 
inflexible  in  justice,  spotless  in  holiness,  and  with  tliy  tender  mer- 
cies over  all  thy  works ;  our  Maker,  our  Preserver,  our  Redwmer, 
our  Sanctifier,  our  Judge,  our  exceeding  great  reward. 

We  adore  Thee  m  a  Spirit;  and  we  would  worship  Thee  in  spirit 
and  in  truth.  We  adore  Thee  as  light,  and  we  would  walk  in  that 
light.  We  adore  Thee  as  love,  and  we  would  dwell  and  rejoice  in 
that  love.  We  bless  and  praise  Thee  as  the  creator  of  all  thiu^; 
and  we  would  sec  and  acknowlwlge  Thee  in  all  thy  works.  All 
the  powers  of  nature  are  thine;  light  and  heat  and  attraction  are 
thine;  they  obey  thy  will,  and  fulfill  thy  pleasure,  and  accomplish 
tliy  end.  Thou  sayest  unto  them  go,  and  they  go;  come,  and  they 
oome;  do  this,  and  they  do  it. 

O  Lord,  how  manifold  are  thy  works;  in  wisdom  hast  Thou 
made  them  all.  The  earth  is  full  of  thy  riches.  We  bless  Thee, 
because  Thou  didst  make  man  after  thine  imi^,  taught  him  more 
than  the  beasts  of  the  earth,  and  made  him  wiser  than  the  fowls  of 
heaven,  and  capable  of  so  far  knowing  Thee,  and  believing  Thee, 
and  loving  Thee.  We  cannot  indeed  with  our  finite  minds  com- 
prehend Thee  in  thy  amplitude.  Who  can  by  searching  find  out 
God?  Who  can  find  out  the  Almighty  unto  perfection?  But 
being  in  diy  likeness  we  can  know  Thoc  in  part,  and  sufficiently 
to  call  forth  our  admiration  and  our  affection ;  we  feel  the  behold- 
ing of  tfay  glory  to  be  the  highest  contemplation  in  which  we  ouj 
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engage;  and  th«  more  we  know,  ve  adore  Thee  ftod  love  Thfit 
die  more.  Xo  man  ind«c<l  can  fiiiil  out  the  work  which  God  doeih 
front  the  Ix^inninj;  unto  t\n-  «nd;  yet  tJiy  intclligcnl  creatures  can 
behold  thy  working,  und  understand  the  invisible  things  of  God 
from  the  thingB  that  are  tnade. 

We  thank  Thee,  Lord,  for  the  high  gifts  with  which  Thou  didst 
90  plentifully  endow  thy  sen-ant,  whose  services  in  tlio  iMunv  of 
science  and  humanity  we  raeet  this  evening  to  commemorate.  W« 
praise  Thee  beenu»e  Thou  (Udat  put  wisdom  into  his  inwiml  ymrbn, 
and  give  viTider^Utnding  to  his  heart,  so  tliat  he  applied  hiiuwlf  to 
8(wk  out  and  to  reach  knowledge  and  the  reaw>ns  of  tliiugx.  W« 
hUiw  TIk'i^  ItectiuKe  he  was  enahted  to  throw  light  un  that  which 
God  dot-th,  un  those  things  which  arc  forever,  and  tho«^  things  to 
which  no  rami  can  mid  and  from  which  no  one  i-an  take  away. 

We  exalt  Thee  bvcaii:>«  mankind  have  been  able  to  take  adN-an- 
tage  of  the  discoveries  of  the  dcpiirt^'d  in  order  to  make  knowledge 
to-[)a^  to  and  fro  all  over  the  earth,  and  to  add  ta  the  inteUigenoej 
tlM?  wealth,  and  the  comfort  of  thy  crmturL*.  We  pray  Thee  to 
nuK  up  other  great  and  good  men  who,  in  like  spirit,  will  carry  on 
UiC  work  in  which  he  was  so  honorably  engaged. 

Wc  pray  for  his  widow  and  for  his  family,  whom  he  so  loved ; 
ihiit  (he  prayers  he  offi-rctl  for  tljem  when  on  earth  may  nrtiirn  in 
the  richest  ble&tiiigs  frutn  hcuven  and  from  eartli  u{ion  their  heads 
and  upon  their  hearts. 

We  thank  Thee,  Lord,  because  Thou  diikt  bestow  on  him  not 
'  4nly  gifts,  but  graces,  faitli,  and  humili^,  and  integrity  and  love. 
Ve  rqniw  that  we  can  this  day  contemplate  so  pleasantly  his  chaiv 
adcr;  ituit  we  mn  cherish  the  reniembnince  of  him  as  of  a  mao 
of  high  aims  and  Infly  ]iur|)ose,  devoting  his  life  to  the  cause  of 
eeienoe  and  to  the  glory  of  God  and  the  good  of  mankind. 

Wc  blew  TTiee  ftir  iJiat  faith  in  Christ  which  xupportcd  him  in 
life,  and  for  that  hope  tliat  cheered  him  in  death,  and  that  wc  can 
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believe  thst  he  is  Btill  occupied  in  thy  service,  and  that  now,  in  a 
clearer  li^t,  he  ie  doing  nobler  work  than  he  performed  on  earth. 
We  rgoioe  this  day  because  by  hia  profession  and  by  his  con- 
BBtent  wmlk  and  conversation  he  gave  such  evidenoe  that  he  was 
truly  a  follower  of  Christ  and  led  by  the  sanctifying  Spirit.  May 
we  all  be  enabled  to  follow  hia  good  example,  trusting  like  him  in 
Thee,  and  giving  praise  to  Father,  Son,  and  Holy  Ghost:  Amen. 


ADDRESSES. 


Tin;  Vice-President.  Th«  firet  uddrew  in  Uie  order  of  eiter- 
cifKx  was  to  him  been  delivcr^I  by  Hon.  HAlfKinAL  Hamlin,  i 
Senator  from  Maine,  and  a  R«^nl  of  (Ik-  Sniitli^mmii  In.'ilitutiou, 
Mr.  Hami.ix  haxnng  been  appointed  one  of  tbc-  i^ommitt^^  on  tbe 
part  of  Uk  Senate  to  attend  the  remuinii  of  the  late  GC8TAVE 
ScnxEiCHER,  late  a  member  of  the  Hoiuw  of  Repn»entaliv«s, 
before  lea^ng  requested  that  I  should  read  the  remarks  which  He 
would  hare  eiibmitted  In  perwia  if  present;  which  the  Choir  will 
now  proceed  to  do. 


ADDRESS 
HON.  HANNIBAL  HAMLIN. 


Hrttoby  tettchcfl  uh  lliat  in  every  n^  and  oountry  of  tlje  dvilizcd 
world  homiige  bus  l)(«n  paid  by  tbe  living  to  the  illuslriouK  ileod. 
In  ftll  time  art  liiw  been  invokty]  to  preserve  the  form  luid  features 
of  tbe  grvut  and  the  good.  Monuments  of  bronze,  of  marble,  and  of 
gruiite  have  b«^-Q  erected  and  dedicuted  to  their  memory'.  In  the 
wL<dom  of  tbU  tbe  judgment  of  mankiDd  has  concurred.  It  ia  ft 
oostom  honored  in  the  obM;r\'ance, 

Tbe  tearoed  and  inn>rmptili1e  judge,  with  a  mind  stored  wiUi 
icffH  knowledpt^  who  di^[K-n»e:4  jiistifv  with  nn  even  iMilance,  alike 
to  the  elevated  and  the  lowly,  the  rich  and  the  poor ;  tbe  lieroic  and 
able  comnuinder  of  armiw,  who  has  contributed  largely  in  founding 
or  preserving  the  institiitionn  of  hin  oountry;  and  the  ttlute^man 
ukd  tbe  executive  officer  who  respectively  frame  and  execute  tbe 
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1«W8  of  tlift  nar.if»i,  so  tlmt  "the  fftwitaM  pood  to  the  grcnU»t  num- 
ber" sluill  bt.-  promoted  and  the  lodividuiil  righte  of  cvor^-  citiiicn, 
however  humble,  shall  bo  fuily  pr(»tcct«l,  arc  all,  whether  living  or 
dead,  entitled  to  the  homa^  of  their  couMtr^'men.  But  he  who 
like  Professor  IIunry,  through  a  long  life  of  unweaiying  labor  and 
retieure]),  has  drawn  from  flcieiice  her  hidden  trea^umt;  has  enlarged 
the  dominion  of  mind  over  matter,  and  made  llie  forces  of  nature 
contribute  to  the  welfaro  and  comfort  of  man — whone  genius  ori^- 
nnt«d  the  great  idui  that  in  ity  jHTfeetioii  bun  put  n  girdle  of  oom- 
muiii<9tion  an>und  the  cartli,  whirh  acts  with  the  epccd  of  thought 
ni»d  briugs diictant  parti*  of  the  world  into  instant  iotcrcouree;  who, 
by  "  the  diSusion  of  knowledge  among  men,"  lias  assisted  in  raising 
the  world  to  a  higher  plane  and  pven  a  broader  value  to  thought, 
knowledge,  and  action;  who  has  made  it  wiser  and  better  that  be 
lived,  is  entitltxl  to  the  honor  and  undlsi^mbled  homage  of  mankind. 

The  usefulneai  and  <li»tiRgniAhfil  aohicvements  of  Profciwor 
Hesrv  are  limited  by  no  national  Ijoundarit^t*,  but  arc  oo-cxtciwive 
with  rivilization  itself;  and  his  name  will  be  perpetuated  anil 
pcnicmberod  wherever  i*cioiice  is  cultivated  or  knowledge  is  chw- 
ished.  WV-  pau^  then,  as  we  are  borne  along  by  the  tide  and 
onward  current  of  human  life,  Ui  pay  a  just  and  fitting  tribute  to 
the  eminent  life,  character,  and  services  of  Prof««or  Henby;  and 
we  can  but  be  reminded  of  the  marked  parallel  whi<:h  he  Airnishes 
in  many  respects  to  the  distinguislied  philoHopheni  of  the  early 
republics. 

But  of  his  tritunphs  and  distinction  in  science,  specifically,  it  is  not 
witliin  my  province  to  speak:  that  duty  will  be  most  succeaifutly 
diM^harged  by  the  learned  gentlemen  who  are  to  follow  me. 

It  was  my  fortune  to  have  been  offieially  coaDe<^l  with  othrn 
in  framing  and  enacting  the  organic  law  which  irreat^tl  the  Smitli- 
•mitan  Institution.  Thus  I  beeaiue  early  acquainted  witli  Profcneor 
Hemrv,  and  in  a  long  intenxmnie  of  yean  from  then  until  the  time 
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of  his  (k-c«sse,  it  b  indeed  s  pleaaaat  memory  that  oo  word,  or 
thought,  or  deed  ev«r  marml  ti>e  harmony  of  that  aasociattoD.  To 
Ptof«0or  Henry  mi»t  be  awitrd«Hl  ihe  credit  for  what  hafi  been 
dooc  by  Uie  Sniitli)«oniuii  Iibilitiition  in  wiencc  and  the  "dilTiixion 
of  knowl^lge  among  rnvn."  It  was  hi^  mind  tlint  oinci-ivod  the 
plaii  butt  culcuhitni  to  atxiompllsh  the  objet-t  di.'^'i^i.tl  hy  Mr. 
Smithson,  and  Htefldily,  with  a  xml  tliat  nvvi-r  falu-rod,  with  per- 
Kvfimt  toil  tliut  hanllj'  knew  u  limit,  he  pressed  on  in  his  noble 
vork  UDtil  the  luatilutioa  under  his  icispiratioOB  stands  to-day 
recogniied  and  acknowledged  a»  anmng  tJbe  lirst  of  a  like  character 
in  the  world.  There  were  times  when  a  change  was  sought  and 
earnestly  urged  in  the  stepe,  mode,  and  manner  in  wbidi  the  Imti- 
tntioQ  should  be  conducted.  But  the  wiser  plans  and  wiser  counsels 
of  ProfesBor  Henry  prevailed,  and  it  is  safe  to  say  that  now  do 
ruthleoA  hand  woiilrl  subHtaiitially  <-haiige  tht^t.  The  test  of  time 
has  fully  e»tablbd)<«l  and  viiidicatetl  lii.s  wisdom. 

Professor  Hknky  was  distinguished  in  an  eminent  d*^ree  for  big 
dignity  of  cJiaraoter  and  rare  modesty.  To  those  who  knew  him 
well  and  intimately  he  was  always  unassuming,  speaking  never  of 
himself  or  hit  great  a<-hicvemenls.  He  appeared  in  his  pot«M>^ion 
and  dt.'«ienii nation  of  knowledge,  ns  Nkwton'  Aaid  of  himself,  like 
a  child  up<iii  thn  t>eii-i^iiir<-,  pioking  here  an<]  there  a  grain  of  saud, 
wlul«  a  vast  and  unexjiloreil  cxvan  was  before  him. 

Though  giftMl  with  knowledge  vast,  varied,  and  profound,  he 
exemplified  and  illustrated  the  maxim  of  the  poet — "Of  their  own 
merits  modest  men  are  dnnib."  His  dignity  and  modesty  were 
unerring  marks  of  his  intellectual  greatness,  and  adorned  his  wtalth 
of  acienne  and  learning. 

Emin«nt  and  di.itingui.'thi^I  as  was  Professor  Henbv  to  thoae 
futniliar  witli  im<l  who  Vnvw  thi-  adminiMnition  of  ihi'  Smitliiioniaii 
Institution  in  all  iU  parts,  he  was  no  less  great  for  tlic  rurv  ability 
wi(]i  which  he  cbtmI  for  and  managed  iIm  finances.    IU-k,  too,  as  iu 
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all  else,  lie  wu*  modest  and  widiont  pretension,  but  firm  and  on- 
fitnching  in  Uw;  iwli*^  wbith  lie  i>iin*iiwl,  nnd  which  i  js  Rrowned 
with  sucli-prvminont  suocum.  He  wiw  Immed  in  the  «ri«ncc  of 
finance,  nnd  his  kuowlcdgv  and  otuuioiK  on  important  oocmionit 
we.re  songlit  and  adopted  by  others.  But  in  tiie  adroini^tralion  of 
tbe  fundft  of  liie  Institution  Iit»  financial  theory',  in  prai'tice,  was 
reduced  to  two  ^mple  rulcB  from  which  volumes  of  uiiefu]  instnitv 
tion  may  be  drswD,  and  if  wisely  followed,  how  mncit  cd"  what 
ape  called  the  misfortuiies  of  the  world  would  be  averted.  Indeed, 
an  approximate  adherence  to  his  rules,  and  the  financial  world 
would  liardly  liave  I>ecn  darkene<l  by  tlic  flr>otls  of  such  light  an  has 
been  delugeil  upon  it.  Pay  ah  yod  uo. — H'pkni>  i.vsh  thai:  youb 
IROOUE.  Th(9W  were  the  two  rules  that  he  laid  (lown  for  his  course 
of  action,  and  he  followed  tliem  without  a  ^^in^le  (U-jiarture.  Tlicnt 
were  times  of  pressing  ncccwity  and  great  desirability  of  extending 
the  fields  already  occupied  and  of  seeking  new  ona;  by  the  Institu- 
tion. But  Profcasor  IIknby  still  hdd  to  bis  rules  with  an  iron  band 
ivnd  n  SfMrlau  will.     The  ewl  ajrnin  ilhiHtratc^  hit<  windoiu. 

A  oooden»ed  )<tatvnifnt  of  ttie  Sinitiisouinn  fund  at  th«  tnd 
o(  Professor  Hekry'8  administraUon  ns  ite  Secretary  shows  m 
follows: 

The  amount  originally  received  as  the  Isequrat  of 
■Tah^  Kmithbdn,  of  England,  deposited  in 
the  Treasury  of  the  United  States  in  aooordanoe 
with  the  act  of  Oongress  of  .\ugait  10, 1846, 
was $516, 169  00 

The  reradiiary  l<%acy  of  Smilhson,  received  in 
1865,  <]epoaited  in  the  Treasury  of  the  United 
States  in  accordance  with  the  act  of  Congress  <tf 
February  8, 1867 26,210  63 


Total  betjocst  of  Smithson. 


541,379  63 
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at  btw^t  forward $641, 379  63 

.  dep«iU9d  in  lli«  Treaauij  of  the  United 
States  M  aotboriud  by  act  of  Congree  of  Feb* 
roMij  if  1867,  derivMl  froBi  HiviDgs  of  imiinw 

xod  OKRVc  in  vsUae  of  invt»tmi*ntK 108,  620  37 

Anotuit  ncav«d  as  tJie  )MX{u<»t  of  Jaueb  Ham- 
ILTOX,  of  Qu-Ualc,  Peatuylvwuo,  Fcbmaij  34, 
1874 1.000  00 

Total  pemmnt  SmiUison  fund  in  the  Treaeurj 

of  tlK  Unhed  States  bearing  interest  at  6  per 

ocBt.,  parable  sani-annually  in  gold 651,000  00 

To  tfaat  mm  sbould  he  uddi-i)  t»  tl>e  piv^cnt  valne 

of  State  rtodu  bddby  tlic  Institution 36,000  00 

Bfakii^  a  tolal  fund  of. 686,000  00 

Id  miditiem  to  the  nbov^t  tbu  Iitsiiiuiion  has — 

Chflfa ca Imd  for carmit  opcnitious 25,000  00 

Tdae  of  building  and  fnraiture,  oast 600, 000  00 

Taloe  of  Iibrar>- 300,000  00 

Value  of  stock  on  hand  of  its  own  pubticatione, 

indnduig   twenty-one    quartos    and    fifteen 

octavos,  mmd-cuts,  and  plates 50, 000  00 

Value  of  philosophkal  apparatus S,  000  00 

Value  of  wttfkB  of  art . _  2,  000  00 

Total 1,468,000  00 

The  foregoing  statement  sfaon-s  a  fund  and  property  of  the  Insii- 
tution  of  nearly  one  and  a  half  millions  of  dollars  in  gold,  or,  to 
snalvisG  a  little,  a  fund  of  six  hundml  and  liflv>one  thcHoand 
dollan  At  an  interest  nf  six  per  cent,  per  anntini  for  the  yearly 
cperationft  of  the  Ii»litution.  Tbi!)  i.t  noUccnblc  inrtHularly  in 
tbc  iad  tliat  the  fun<l  ha-<  Ih«ii  iiK.-R«<ed  m-nrly  one  hundred  and 


48  ™"""-  or  JOBBPH  BMtMT. 


fiftjr  **'«™-™'  dolkn  over  and  abon  tlw  aam  beqaoAed  hf  lib-. 
SlOTHBOX.  The  odxr  pwfg^  oi  the  ImtiliilkB  ■  Thi^  ■  it» 
neo  iteltl^  ■  over  mtcq  auiiuiw  nm^Hiid  dOuns>  Smh  ■  As 
comet  ■Wemeat  of  Ham  fond  mi  Snaaaal  vmiBAm  <£  HmSmiA- 
■ooiu  IntitDtioo  at  tiw  dcooM  of  FnAnor  Hbbbt.  VIorlnHi 
bow  proad  the  neord,  and  for  Ae  firtoR  ORAdniB  of  dw  InilitB- 
tiaQhowgnudtheimqieetl  Witfi  this  flattBiBg  conditiaD  of  te 
*— **— t  the  InrtitiitkiD  mmj  widen  its  pnaoit  and  < 
to  aeek  fbr  additianal  knowie^e  tobsdiffnndi 
pMl^or  Hknt,  ita  warii^^Ktii«aUked  nnta7,  ^  he  1 
hmd  aw!^  in  tiw  sdUnen  of  ages  as  oae  of  the  i 
of  ha  tiaa  and  a  boM&Gbor  of 


ADDRESS 

OF 

HON.  ROBERT  E.  WITHERS. 


This  thronging  hall,  this  august  Hf^eemblage,  tim  impodng  pageant 
are  eii^eetivc  and  signiticnnt  to  a  df^rec  that  anticipates  and  almoet 
ooiuiu  ID  mates  the  duty  of  the  hour. 

The  death  of  the  soldier,  the  patriot,  or  the  statesman  who  has 
won  glory,  honor,  or  distinction  in  the  public  service,  has  usually 
been  made  the  occasion  of  impre«sive  memorial  wremonial ;  for  as 
difierent  as  natioD?  are  in  many  otiier  respects,  they  all  agree  in 
this, —  gratitude  for  distingaiBhed  Bervi«B,  and  revercnee  for  the 
mighty  dead.  Thu*  is  a  fcelicg  peculiar  to  no  em  or  country;  it 
is  common  to  all  mankind — whether  civilized  or  savage,  barbarous 
or  refin«l.  The  rude  liimuli  of  the  Rivjigi",  the  ni^^nifieent  niau- 
Eolen  of  the  .East,  and  the  marble  monuments  of  the  West,  alike 
point  to  where  sleep  the  ashes  of  the  warrior,  the  patriot,  and  the' 
sage  whose  ser\ices  have  endeared  them  to  their  countrymen  and 
whose  deeds  have  rendered  their  nation  illustrious. 

I  see  around  me,  congregated  in  this,  the  capitol  of  a  great  nation, 
its  highest  functionaries  in  the  executive,  legislative,  and  judicial 
dejiartnients  of  government,  distinguished  diplomatic  representa- 
tives of  almost  every  civilized  jKKiple,  the  chiefcst  dignitaries  of 
church  and  stjite,  men  most  renowned  in  peace  and  in  war,  those 
niwt  honored  in  the  world  of  science,  of  literature,  and  of  art, 
convent-d  to  do  huniage  to  the  memory  of  one  whose  brow  ivas 
deckeil  neither  ivith  tlie  laurel  wreath  of  the  conqueror  nor  yet 
with  the  civic  crown  of  the  statesman.  He  chose  rather  to  dedi- 
cate his  i>owers  to  the  pursuits  of  science,  to  thte  investigation  of 
4  (49) 
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those  abstruse  and  occult  problems  iwhich  baffle  the  efforts  of 
scieotists,  hoping  thus  pcrchaace  to  add  to  the  stores  of  human 
knowledge  and  the  happiness  of  human  life.  Surely,  mankind  are 
not  mere  followers  of  fame  nor  blind  worshipers  of  Mammon,  but 
arc  prompt  to  recognize  true  greatness  wherever  found. 

When  James  Smithson's  munificent  donation  to  the  cause  of 
knowledge  was  heralded  to  the  world,  scientists  and  literati  differed 
widely  in  their  views  of  the  proper  method  of  carrying  into  e^ct 
the  wishes  of  the  donor,  and  of  utilizing  the  bequest.  Many  were 
the  su^estions  and  varied  the  projects  which  were  successively  pro- 
posed, considered,  and  rejected.  Steadily  adhering  to  his  own  fei^ 
seeing  convictions,  Professor  Henry  finally  secured  such  lE^^isIaticHi 
as  was  necessary  to  consummate  with  literal  exactitude  the  wishes  of 
the  generous  donor,  and  from  that  hour  the  Smithsonian  Institu- 
tion has  been  dedicated  to  its  great  work,  "the  increase  and  divi- 
sion of  knowledge  among  men." 

Himself  arranging  all  the  details  whereby  these  results  could  be 
most  surely  attained,  the  work  of  original  investigation  has  under 
his  guidance  gone  steadily  fonvard,  until  to-day  the  name  and  fame 
of  t)ie  Smithsonian  Institution  and  its  late  secretary  are  known  and 
appreciated  among  the  nations  of  the  earth,  wherever  knowledge 
has  found  a  votarj'  or  science  an  abiding  place.  The  system  is 
unique,  for  neither  in  the  Old  World  nor  the  New  is  its  counter- 
part to  be  found,  and  I  may  safely  say  that  its  achievements  are 
as  widely  known  and  as  highly  valued  in  other  continente  as  in 
this.  Time  will  not  suffice  to  enumerate  the  varied  and  useful 
results  which  have  been  thus  attained ;  but  we  know,  and  the  world 
knows,  that  to  the  sagacity,  industry,  and  administrative  ability  of 
Joseph  Hexry  is  alone  due  the  credit  of  this  great  success. 
Unwilling  to  lessen  the  interest  or  mar  the  beauty  of  the  biograph- 
ical sketch  to  which  you  will  soon  listen,  the  preparation  of  which 
has  been  delegated  to  tlie  able  liauds  of  one  wlio  knew  him   long 


,  ADDREHS    OP   UON.    H.    E,    WrTHERS. 

and  intimately,  I  forbear  to  do  more  than  briefly  glance  at  some  of 
the  salient  fKiints  of  Profeasor  Henky's  cbaraeter  and  eeirices. 

To  sptak  of  Iiiiii  as  be  vfa&  is  to  praise  Lim;  to  dest-rilie  his  daily 
walk  and  conversation  as  he  livofi,  moved,  iind  had  his  being  is  his 
liighest  eulogy.  He  was  not  a  genius.  The  eharacteristica  of  his 
mind  are  typified  rather  by  the  steady  illumination  of  the  well- 
trimmed  lump,  than  by  the  seintillations  of  those  brilliant  pyro- 
tee.hnice  irbidi  for  a  while  da/^lc,  starlle,  and  amaze,  but  suddenly 
expire  in  the  blackness  of  darkness  forever.  Simplicity,  purity, 
and  earnestness  were  his  chief  attributts;  guileless  and  unafFi-clctl 
as  a  child  he  woa  wise  with  more  than  worldly  wisdom.  Genius 
may  be  admired  as  the  mountain  torrent  or  the  lightning's  flash  for 
its  force  and  brilliancy,  but  a  higher  homage  is  due  to  morality  and 
virtue,  whicli  should  guide  the  strength  of  tlic  one  and  the  splendor 
of  the  other  to  beneficent  results. 

That  "knowledge  is  jjower"  has  been  aoceptai  as  an  axiom, 
but  it  is  a  power  for  good  or  for  evil ;  it  becomes  a  blessing  or  a 
curse  as  it  U  well  or  illy  usetl.  It  is  a  treasure  above  all  priw  when 
consecrated  to  the  cause  of  morality  and  virtue,  but  an  inexhausti- 
ble fountain  of  woe  when  weddwl  to  immorality  and  vice. 

If  these  tilings  be  true,  then  may  we  confidently  point  to  him  as 
an  example  calculated  to  inspire  a  deeper  reverence  for  the  majesty 
of  virtue  in  public  and  in  private  life,  and  as  furnishing  a  higher 
incentive  to  virtuous  deeds  of  emulation  in  his  countrymen. 

He  acted  on  the  principle  that  no  success  in  life,  whether  meas- 
ured by  wealth  or  fame,  could  compensate  for  the  loss  of  that  calm 
sunshine  of  conscious  integrity,  and  that  deserved  praise  so  surely 
awarded  a  life  of  usefulness  and  beneficence. 

Viewing  the  mere  acquisition  of  wealth  with  philosophic  indif- 
ference, he  was,  nevertheless,  as  a  financier  a  model  of  sagacity. 
Tiie  full  and  satisfactory  detail  to  which  you  have  just  listened  of 
tliu  principles  which  guided,  and  tlie  success  which  ntti^ndpd  hia 
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adniitu8trati<m  of  die  fnnds  inbusted  to  his'inanageinait  will 
abundantly  verify  th-is  aasertion. 

In  bis  own  af&irB,  however,  be  exbibited  an  indiffennoe  to  gain 
which  was  by  many  regarded  as  almost  inexcusable.  Consecvated 
to  the  cause  of  science,  he  freely  and  unselfifihly  gave  to  maoldDd 
the  results  of  all  his  discoveries.  When  with  untiring  aaBidaily  be 
had  traced  to  its  matrix  the  germ  of  a  usefnj  ides,  and  became 
Batiefied  that  he  had  brought  to  light  a  principle  destined  to  benefit 
his  fellow-man,  he  left  to  others  the  task  of  applying  tlus  jnincdpltt 
and  reaping  the  pecuniary  recompense,  while  he,  aguu  tetoming  to 
the  domain  of  original  research,  boldly  invaded  the  very  penetzaiUa 
of  nature's  laboratory  in  quest  of  farther  knowledge.  This  trait  of* 
his  diaracter  is  strikingly  illustrated  in  the  history  <^  the  eledrio 
tel^raph,  for  to  bim  is  the  world  indebted  for  the  discovery  <^  tiie 
principle  from  which  has  been  developed  by  the  labors  of  others 
BQch  wondroofi  results.  Id  these  results,  with  thdr  occompanyiii^ 
emoluments,  he  had  no  share,  nor  ever  seemed  to  i^ard  diem  as  of 
tiie  slightest  moment. 

Tboogh  thus  devoted  to  scientific  pursuits  and  standing  seoond 
to  none  in  the  expansive  breadth  of  bis  inquiries  or  the  acnteoesa 
of  his  analytical  investigations,  Professor  Henry  belonged  not  to 
the  class  of  ultrarScieDtists,  whose  sharpened  faculties  forbid  the 
recc^itioQ  of  a  ilrst  great  cause,  and  whose  boasted  reason  scorns  to 
accept  the  simple  story  of  the  Cross.  The  uniform  t^or  of  a  Icuig 
life,  the  unsullied  purity  of  his  character,  the  uniform  practice  tf 
all  &e  Christian  virtues,  the  regular  attendance  upon  the  Christian 
ministry,  and  the  testimony  be  hit  us  in  his  dying  boor,  all  attest 
that  for  him  fwth  had  bridged  the  dark  gulf  which  separatee  the 
Been  from  the  unseen,  and  led  bim  safely  through  the  gates  into  the 
eternal  dty  whose  builder  and  maker  is  God. 
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The  Regenis  of  the  Smithsonian  Institiidon,  od  the  clay  followiog 
the  obsequies  of  tbeir  latt  Secretary,  resolved  to  place  upon  record, 
by  the  liands  of  tlieir  comniitfee,  a  memorial  of  their  lamented 
associate.  Tlie  time  has  arrived  when  this  t^hould  be  done,  now  that 
the  Institution  eutere  upon  another  official  year,  and  its  bereavement 
is  brought  freshly  to  mind. 

Although  time  may  have  assnaged  our  sorrow,  as  time  mil  do, 
and  althougli  the  recollection  that  a  well-sptint  life  was  well  appre- 
ciated and  not  prematurely  closed,  should  temper  regret,  yet  they 
have  not  dulled  our  sense  of  loss,  nor  lessened  our  estimate  of  the 
eignal  services  to  science,  to  tliis  Institution,  and  to  the  general 
good  which  remarkable  gifts  and  a  devoted  spirit  enabled  this  man 
to  render. 

If  we  would  fit  this  memorial  to  the  subject  of  it,  we  must  keep 
in  mind  Professor  Henry's  e<implete  and  transparent,  but  dignified 
simplicity  and  modesty  of  character,  in  which  a  delicate  sense  of 
justice  went  along  with  extreme  dislike  of  exaggeration,  and  aver- 
sion to  all  that  savored  of  laudation. 

Yet  it  is  not  for  ourselves,  his  associates — some  of  few,  some  of 
many  years — that  this  record  is  made;  nor  need  we  speak  for  that 
larger  circle  of  his  associates,  the  men  of  science  in  our  land,  who 
will,  in  their  several  organizations,  recount  the  scientific  achieve- 
ments of  their  late  leader  and  Nestor.  And  nothing  that  we  can 
say  will  enhance  the  sentiments  of  respect,  veneration,  and  trust  with 
which  he  was  regarded  here,  in  Washington,  by  all  who  knew  him. 
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whether  of  high  or  humble  station.  Even  those,  here  or  elsevhcxe, 
who  came  only  into  occasional  intercourse  with  him,  will  remember 
that  thoughtful  and  benignant  face; — certainly  it  will  be  rem^n- 
bered  by  those  who,  in  that  recourse  to  him  which  it  was  always  easy 
to  gain,  have  seen  the  mild  seriousness  of  a  somewhat  abetracted 
and  grave  mien  change  into  a  winning  smile,  sure  precursor  irf 
pleasant  words,  cheerful  attention,  and,  if  need  were,  wise  counsel 
and  cordial  help.  But  we  are  all  passing,  as  he  has  passed,  and  the 
tribute  to  his  memory  which  it  is  our  privil^e  to  pay,  is  a  duty  to 
those  who  are  to  come  after  us. 

Joseph  Henby  was  of  Scotch  descent.  His  grandparents, 
paternal  and  maternal,  landed  at  New  York  from  the  same  vessel 
on  the  day  before  the  battle  of  Bunker  Hill.  The  Hekeys  settled 
in  Delaware  County,  the  Alexanders  in  Saratoga  County,  New 
York.  Of  his  father,  William  Henry,  little  is  known.  He  died 
when  his  oldest  son,  Joseph,  was  eight  or  nine  years  old.  His 
mother  lived  to  a  good  age.*  He  was  born  at  Albany  very  near 
the  close  of  the  last  century-f  Hb  boyhood  was  mostly  passed 
with  his  maternal  grandmother  in  the  country  at  Galway,  His 
early  education  was  such  as  a  country  common  school  would  furnish 
to  a  lad  of  inquisitive  mind  but  no  aptness  for  study.  The  fond- 
ness for  reading  came  early,  but  in  a  surreptitious  way. 

One  day,  in  the  pursuit  of  a  pet  rabbit,  he  penetrated  through  an 
opening  in  the  foundation-wall  of  the  village  meeting-house.  A 
glimmer  of  light  enticed  him  through  the  broken  tloor  into  a  room 
above,  in  which  an  open  bookcase  contained  the  village  library. 
He  took  down  a  book  —  Brooks's  Fool  of  Quality  —  was  soon 
absorbed  in  the  perusal,  returned  again  and  again  to  this,  which  he 

*  She  1b  relnf'mtjercil  iin  n  Ijiily  of  vlnnlnir  rpflnomciit  of  mlon  and  chftTact^r,  of 
small  sl^e.  wltli  delientu  (iroi;iiiii  ftiiturfs.  fiilr  pi>m|ili^xioii,  nnd  when  j^oang  sbe  U 
■aid  to  have  brcn  vrry  bcauttfiU, 

tThe  dufe,  IM-CfiiihiT  IT.  nw.  elvcn  In  tlie  Aniorlpnn  Cyclopf^lns,  appears  to  be 
■wrong ;  was  pprliaps  mlaprlnttd.  ThiTt  Is  littlu  doubt  lliat  lie  was  born  on  tb«  ITtb 
Of  Deccmbor,  1799. 
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Kud  was  the  firet  book  he  ever  opened  volantarily,  and  to  nil  the 
works  of"  fiction  which  the  library  coDtained.  Accesa  \u  the  regular 
way  was  soon  granted  to  him. 

The  lad  at  this  time  was  a  clerk,  or  office-biiy,  id  the  fitore  of  a 
Mr.  BnoDERiC'K.  He  returiiwl  to  Albany  at  tlie  age  of  fourteen 
or  fifteen.  We  may  count  it  as  a  part  of  his  education  that  lie  tlicre 
served  a  brief  apprenticeship  to  a  silversmith,  in  wliieh  he  acquired 
the  manual  dexterity  afterward  so  iLseful  to  him.  Opportuoely 
perhaps,  the  silversmith  soon  failed  in  business,  and  young  Henry 
wa*!  thrown  out  of  employment.  His  jiowers  were  now  developing, 
but  not  in  the  line  they  were  soon  to  take.  To  romance  reading 
was  now  joined  a  fondness  for  the  theater.  Not  content  with  seeing 
k11  the  plays  lie  could,  he  found  hia  way  beliind  the  scenes,  and 
learned  the  methods  of  producing  stage  effects.  He  joined  a  juve- 
oiie  forensic  and  theatrical  society,  called  the  Rostrum,  and  sooB 
distinguished  himself  in  it  by  hia  ingenuity  in  stage  arrangements. 
He  was  made  president,  and  having  nothing  else  to  do  at  the  time, 
he  gave  his  whole  attention  to  the  Rostrum.  He  dramatized  a  tale, 
wrote  a  comedy,  and  took  a  part  in  its  representation.  Unusually 
comely  in  form  and  features,  and  of  prepossessing  address,  our 
future  philosopher  was  in  a  fair  way  to  become  an  actor,  perhaps  a 
distinguished  one. 

But  now  a  slight  illness  confined  him  for  a  few  days  to  hbraother'a 
house.  To  while  away  the  hours  he  took  up  a  small  book  which  a 
Scotchman,  who  then  occupied  a  room  in  the  house,  had  lefl  upon 
his  mother's  table.  It  was  "Lectures  on  Experimental  Philosophy, 
Astronomy,  and  Chemistry,  intended  chiefly  for  the  use  of  young 
persons,  by  G.  Gregory,"  an  English  clei^-man.  It  is  an  unpre- 
tending volume,  but  a  sensible  one.  It  begins  by  asking  three  or 
four  questions,  such  as  these; 

"You  throw  a  stone,  or  shoot  an  arrow  into  the  air;  why  docs  it 
not  go  forward  in  the  line  or  direction  that  you  give  it?     Why  does 


\ 
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it  stop  at  a  certmn  difitanee,  and  then  return  to  you?  -  -  -  Ou 
the  contraiy,  why  does  flame  or  smoke  always  mount  upward, 
though  no  force  is  used  to  send  them  in  that  direction?  And  why 
should  not  the  flame  of  a  candle  drop  toward  the  floor  when  you 
reverse  it,  or  hold  it  downward,  instead  of  turning  up  and  ascending 
into  the  air?  -  -  -  Again,  you  look  into  a  clear  well  of  water 
and  see  your  own  face  and  figure,  as  if  painted  there.  "Why  is  this? 
You  are  told  that  it  is  done  by  reflection  of  light.  But  what  is 
reflection  of  light?" 

Young  Henry's  miud  was  aroused  by  these  apt  questions,  and 
allured  by  the  explanations;  he  now  took  in  a  sense  of  what 
knowledge  was.  Tlie  door  to  knowledge  opened  to  him,  that  door 
which  it  tliencc  became  the  passion  of  his  life  to  open  wider. 
Thenceforth  truth  charmed  liim  more  than  fiction.  At  the  next 
meeting  of  his  dramatic  association  lie  resigned  the  office  of  president 
and  took  his  leave  in  a  valedictory  address,  in  which  he  assured  his 
comrades  t}iat  lie  sliould  now  ])repare  to  play  his  part  on  another 
stage,  with  nobler  and  more  impressive  scenes.  The  volume  itaelf 
is  preserved  in  Professor  Henry's  librarj'.  On  a  fly-leaf  js  the 
following  entry: 

"This  book,  altliough  by  no  means  a  profound  work,  has,  under 
Providence,  exerted  a  remarkable  influence  upon  my  life.  It  acci- 
dentally fell  into  my  hands  when  I  was  about  sixteen  years  old,  and 
was  the  first  work  I  ever  read  witli  attention.  It  opened  to  me  a 
new  world  of  thought  and  enjoyment ;  invested  things  before  almost 
unnoticed  witli  the  liigliest  interest ;  fixed  my  mind  on  the  study  of 
nature,  and  caused  me  to  resolve  at  the  time  of  reading  it  that  I 
would  immediately  commence  to  devote  my  life  to  the  acquiaitiou 
of  knowledge," 

The  pursuit  of  elementary  knowledge  under  difGcuIties  and  pri- 
vations now  comnieiiced.  At  firrit  lie  attended  a  night-school,  where 
he  soon  learned  ail  the  m:is(er  could  teach.     At  lengtli  he  entered 
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AlUuiy  Atwtviiiy^  onrii!ii)^  lh«  niratiH  M  one  time  hy  teadiing  a 
TOiuitiy  district  school,  later  by  «rving  an  tutor  to  the  sons  of  Gtii- 
efal  Stefiikn  Vas  IlEN^KLAe»  the  putroon.  Tlien  ho  took  the 
direction  of  d  roail-Mir\'Cv  acroee  tlie  southern  portion  of  the  State, 
fVoni  WcHt  Point  to  t^ke  Krif,  earning  a  littli^  nuiiiey  and  miioh 
cn-dit.  He  rcttinietl  to  Albany  A<'nd<:'iiiy  as  an  nwiMnni  ti^u-hor, 
but  was  very  Boon,  in  182S,  appoiiitod  prof'csiwr  of  nuithciiiutitis. 
He  luul  altvady  chosen  liin  lield,  and  begun  to  make  pliysical  in\'es- 
ligations. 

It  is  worth  noticing  that  just  when  IIexbv's  youthful  resolution 
to  devote  his  life  to  the  ai'ijuisitlon  of  knowleilge  was  ready  lo  bear 
fruit,  auiitlier  itsolvc  was  niudc,  in  Kngland,  by  anotlicr  wicntific 
mv<vtApilOT,  James  Smitiisos,  in  hU  will,  t-xwutcd  in  OetolxT, 
1828,  wborcin  he  devoted  his  pdtrimony  "TO  POCKD  AT  AVasii- 
DtOTOH  AS  ISTABLISI1MK.VT  FOR  TUB  IKCIIEASK  ASb  i)IPPf«ON 
OP  KSowLKiKiE  AMfiNii  m>:n,"  Who  eould  have  thought  that  the 
ptjor  lad,  who  resolved  to  seek  for  Ictiowleilgc  as  for  Iiid  treoHuru, 
and  tlic  rieli  nuui  of  nnMe  lineage,  who  rcfolvod  that  hii4  trcn.'qire 
fhoiild  iinTtaisi;  awl  diffuse  knowlcdgi-,  wonid  wvr  etend  in  thi» 
interesting  relation;  tbut  tlie  one  would  dirt'^'l  and  shn]X'  the  utab- 
liihmcut  whi(^  the  other  willed  to  Ik-  funiidcill 

The  young  ]>r«)iesiior's  )>osition  was  an  honorable  l>iit  nio6t 
laborious  one.  Altliough  Albany  Ai'aileoty  waa  said  by  tlie  distto- 
^lihca)  proriideut  of  Union  Co11egi>  in  thot«e  day»  to  bt;  "n  (vlltgv 
in  db^uifi^/'  it  iK^n  il»  work  low  down,  Iln  new  professor  of 
mutbemaiim  had  to  Icicli  iscvcn  lioun«  of  every  day,  and  for  half 
of  this  time  to  drudge  with  a  Iwge  class  of  boys  in  tlie  elejiienut 
of  arithmetic  But  he  eomeliow  found  time  to  carry  on  ^ystrmat- 
itally  the  electro-magnetic  rEsearelies  which  he  liiul  ulreiuly  Ihruii. 
Jn  tlie  very  year  of  his  ap|>oiHtinent,  1828,  hv  d^wTibod  in  the 
TraiiMictinns  of  the  Alliany  Institute  a  new  application  of  tJie 
^h'anic  multiplier,  and  throughout  that  y(«r  iitxl  the  two  ocst  he 
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carried  on  tboee  investdgatioiiB  which,  when  published  at  the  bq;in- 
ning  of  the  ensuing  jear,  Jaouary,  1831,  in  that  uotable  first  paper 
in  t)te  American  Journal  of  Science  and  the  Arts,  at  oace  bron^t 
Henry's  name  to  the  front  line  among  the  discoverers  in  electro- 
magnetism. 

Stubo*x>s  may  be  said  to  have  first  made  an  electro-magnet; 
Henry  undoubtedly  made  the  electro-m^net  what  it  is.  Just 
after  Bablow,  in  England,  liad  declared  that  there  oould  be  do 
electric  telegraph  to  a  long  distance,  Henry  discovered  that  there 
could  be,  how  and  why  it  oould  be;  he  declared  publicly  its  practi- 
cability, and  illustrated  it  experimentally  by  setting  up  a  tel^raph 
with  such  length  of  wire  as  he  could  conveniently  command, 
delivering  signals  at  a  distance  by  the  sounding  of  a  bell. 

Previously  to  his  investigations  the  means  of  developing  mag- 
netism in  soft  iron  were  imperfectly  understood  (even  tliough  the 
law  from  which  they  are  now  seen  to  flow  had  been  mathematically 
worked  out  by  Ohm),  and  the  electro-magnet  which  then  existed 
was  inapplicable  to  the  transmission  of  power  to  a  distance.  Henky 
first  rendered  it  applicable  to  the  transmission  of  mechanical  power 
to  a  distance;  was  the  first  actually  to  magnetize  a  piece  of  iron  at 
a  distance,  and  by  it  to  deliver  tel^raphic  signals.  He  also 
showed  what  kind  of  battery  must  be  employed  to  project  the 
torrent  through  a  great  length  of  wire,  and  what  kind  of  coil 
should  surround  the  magnet  used  to  receive  this  current  and  to 
do  the  work.* 

•The  folloninE  appiuir  lo  be  lh«  main  points  In  the  order  of  dlBcovery  wbteh 
led  lo  the  electro-maKiiolic  tdognii>h.  Tlipy  are  here  condensed  ftom  Profimaor 
HesrY'B  "Statement,"  In  the  " Proceedings  of  ttie  Regents,"  published  In  tli» 
SmlthBonlon  RepiJri  for  the  yi'ar  ISi'iT,  iiriil  from  n.  note  appended  by  Mr.  Wliilam 
B.  Taylor  to  hts  "Memoir  of  JosKi'ii  11e>-ry  nod  his  Solentlflo  Work,"  read 
before  the  Plillosophlciil  S(n-kay  of  Wa.'lilnyton  ; 
IBl^lSX,  Okkste]}  Hb')^vefl  tbnt  a  mn^iiclie  ncudic  Iff  dctleeted  by  the  Bcllon  of  ft 

current  of  (pilviinlc  cicclricllj-  pusKltic  ncnr  It.    It  ri-cently  appears  that  tlili 

discovery  IiikI  alrendy  been   made  an  early  ns   the  year  1802,  by  ROHAOtim, 

anil  publlBhcd  In  1M).>. 
1820.  AsAdo  (llst-ovcrcd  that  while  n  galvanic  current  Is  passing  tlirongt>  a  oopp«r 

Tire  U  is  capable  of  dcvelopliii-  maKUctlsm  In  Bofl  Iron. 
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For  the  telegraph,  and  for  electro-magnedc  inarhincs,  what  was 
DOW  wanted  wae  not  diwoveiy,  btit  iiivojition,  not  die  ntwertninruent 
o(  principles,  biit  the  devising  of  tiiiithod^  Tlxse,  tli«  pnjjKir 
sabjetia  of  {vilviil,  \mvv  ixi'n  MupplJi-d  la  various  ways  and,  a**  to 
the  telc^ntph,  with  wonderful  (.-SBcioncy; — in  Buropu,  bj*  the  truns- 
miasioi)  of  signs  tlirough  the  motion  of  a  magnc-tic  nctxlle;  id 
America,  by  the  production  of  sounds  or  records  by  the  electro- 
n^^nel.  Morkk  vnts  nniong  t\v  fir^t  to  undcrt^ike  the  ontcrjiriflc, 
and,  when  dinvLed  to  (lie  right  wiiy  through  Pmffft^r  Oai.k'h 
aoquuntnoce  witli  Henry')^  publish<xl  rvecarchot,  he  carried  tlic 


UOO.  Axrita*  4bwcfvmi4  ihai  vwa  wim  Uimunh  whinh  Rnnrrnls  nro  pnnnlnii  id  the 
taOBP  iltHfTlloti  HUnuM,  uiid  In  nppohtL<<ilLr'<'tl'mi  rriwl.'wjh  nliicir;  aihI  tliftricfr 
h*  lD(FTT«l  thill  inncnctUm  ei.u»i>U  In  tin-  Httniftlaii  iif  i>l«Ttrlrtil  ciim'OUi 
nfvolvlHK  »i  Kjihl  aii|[l«ii  to  1li«  Iln«>  jolnltif  1h4*  lw«  poll**  tit  Ih*  iiiii^n*!,  nitd 
U  iiroiduteil  In  it  Tmr  id  >tupl  or  iron  by  Induction  fTooD  ■  Krl«  ot  rlwlrlcnJ 
mmnU  foroHlne  in  Ihe  aninD  dlrfnXliin  ni  rffilit  iinelM  Ui  Ihfi  uiliiol  tbobar. 

ttfc  8C1ITKI4MKK  In  llir  &ttiT}«r  your  |imluciKl  IliK  uiiltTtNonK'fT. 

US.  mnjituitOB  in«(l«-  i.tn-  "liwlfinnnKiii'l  hj-  bmitlnc  tbp  hat.  or  mlbnr  n  pl«ce 
(tf  Inia  wirv.  Into  Ihv  form  of  n  liornochoo,  coirrlna  It  wltb  nrnuh  to  iiiiulaU 
It,  Mid  lurTDiinillnK  11  wltli  n  lirlU  ul  vilr»  Uio  lurnn  of  wlileb  were  itl  a  dl*- 
Isnon. 

IW  UK.  Ukmhv.  In  *nrartlin<<i^  with  (be  th*ory  ot  AMrk>E.  pro>)u«pd  tba  Inlrnnlly 
or  (pool-Bvund  innGiicl.  lii>uU(In«  llin  wire  iDitmd  «f  the  hhI  or  bar.  fiiHl 
OOT^VInv  til*  wlH^Eo  »i)rf)i<^i>  rif  Un*  ln)ri  with  n  Hvrli**  of  I'ttiln  Ira  rtiuflf  <^>iiljkr4. 
He  oXMiildl  Ui*-  prltKipIp  to  the  fiill  bjr  wtndliis  auMwmlvi-  (tmta  of  Ii»iu1iit<<d 
Tlrv  KTver  DAclt  oltaor.  that  prodQclnjr  n  ronhpouDd  tiolli  Tonncd  of  a  lone  virfi 
Of  RuiBr  ooll*.  At  llic  tutnio  llliir  >>h  ilvnilopfld  Ihn  rHliillnii  of  Uiu  t»l»it*IIJ 
B««nM  tatho  lnl«n>ltr  iHitlrrr.  biuI  thair  r«lBtl«ii>  l<i  ilir  macnct  of  lunntlljr, 
Ha  ilkD*  mode  the  clrclri>fnaj{nct  cnpablo  of  Irnnnnlitinc  poirrr  to  a  Itmg 
duisnf».  ilaruuiiitlnti'd  tbo  prliirliile  and  imrrm-Ibl  lb*  inni(n«it  »i>|>ll«ail»  to 
th*  t™'!*')*^-  ""<*  thu  lint  nriiinlljr  to  mntfiii-llf  h  pin-r-  of  Irvu  iit  n  dlnlsnoe^ 
•ml  Ui  dvuiDiiMniD  add  dv^lorr  Ibv  »i<|>l1ntbllltT  of  tbo  circus mnRni-l  to 
UfmTkpbr  M  ■  dlManon.  Uilnt:  Uie  tcmilniU  diorl-flraiilt  inu«iU'l  of  'timnllty, 
And  Uia  ■nasluT*  bh  the  Usnullnti  dnrtcai.  hu  iriM  ll»  tint.  t<>  ninki>  by  It 
■euHlto  aUniil*,  aouudlUE  n  bpll  ■!  m  dliiiaiHV-  by  matbn  of  lliv  cIoctro-moKnct. 
-4tS.  Wnnn  dlworiwd  that  thr  vfindudlntr-wlrn  of  an  rlocmu  tclcgniph  could 

bo  loft  vlUiutit  liiMulhrlrm  i<xor|i1  111  lint  piilntji  at  HiipporL 
^m,  QAinB  laRpnlouily  nminiird  Ihp  upplloition  of  n  dasl  tlga  In  moh  mnnner 

M  tu  prudui«  n  tru*  alpbubDl  fur  tilnrmphj'. 
jXffll  I>ASt*M.  liivpnUd  and  brriiucbl  liitii  iiKi-  h  mniHnnt  i;n)niilR  iMlhtrT- 
I  -Xn:.  STK|gtlIKt^  dlicoTrml  llinl  (b«  ranh   niiir  n^nn  lb«  n-lumloi  bBlf  of  U<« 
<lrciilt,«i>  that  D  ulnclc  coDducIInf  virp  ■iifflcH  for  telecrnpliy. 
tac,  aioKnt  Hilopml,  llimUKb  the  uicrni^  iif  Dr.  I.ir>?iarii  flAi.x.  the  [prlnclpli'  (if 
Uie  liesrhv  vlrctr^-imciifili  nod  mndo  of  thi*  arrnnLurr  a  n-'vaMliiK  hiHtrtiifirrJL 
l-fln.  MoaaiE  derlifd  bla  "dot  and  daab"  alphabet. ■  RFcnt  impruvcniruc  upon  tho 
OaVM  and  SnUMHRii.  alphalMts. 
1  ^«K  >!<■■•■  mcBHtcil  and  brouiht  Into  luw  tlio  qnlcm  oT  r«l«)r4iiaaiieti^  kud 
nlBj-ctrcullii.  to  Tdnftmc  tba  cwrcni. 
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latter  mode  into  practical  and  most  successful  execution.  If  Henbt 
had  patented  his  discovery,  which  he  was  urged,  but  declined  to  do, 
Morse  could  have  patented  only  his  alphabetical  mode  of  signalii^, 
and  perha]>s  the  use  of  relay-batteries,  the  latter  indispensable  for 
long  lines  upon  that  system. 

The  scientific  as  well  as  popular  effect  of  Professor  Henry's 
JiFst  ])aper  in  Silliman's  Journal  was  immediate  and  great.  With  tlie 
same  battery  that  Sturgeon  used  he  developed  at  least  a  hundred 
times  more  magnetism.  The  instantaneous  production  of  magnets 
lifting  four  hundred  and  twenty  times  their  own  weight,  of  those 
which  with  less  than  a  pint  of  dilute  acid  acting  on  two  hands' 
breadth  of  zinc  would  lift  seven  hundred  and  fifty  pounds,  and 
this  afterward  carried  up  to  a  magnet  lifting  thirty-three  hundred 
pounds,  was  simply  astonishing.  Yet  it  was  not  these  extraordinary 
results,  nor  their  mechanical  applications  which  engaged  Professor 
Henry's  attention  so  much  as  the  prospect  they  opened  of  a  way 
by  which  to  ascend  to  higher  discovery  of  the  laws  of  nature.  In 
other  hands,  his  discoveries  furnislicd  the  means  by  which  diamag- 
netism,  magnetic  effects  on  polarized  light,  and  magneto-electricity — 
now  playing  so  conspicuous  a  part — soon  came  to  be  known.  In 
his  own  hands,  the  immediate  discovery  of  the  induction  of  a  cur- 
rent in  a  long  wire  on  itself*  led  the  way  to  his  next  fertile  field 
of  inquiry,  the  following  up  of  which  caused  unwise  tardiness  in 
the  an  noun  cement  of  what  he  had  already  done.  For  it  is  witliin 
our  ];nowledge  that  the  }>nb1ication  of  the  paper  which  initiated  his 
fame  had  been  urged  for  months  by  scientific  friends,  and  at  length 
was  hastened  by  the  announcement  of  some  partly  similar  results 
reached  in  a  difierent  way  by  Moll,  of  Utrecht.  In  a  letter  not 
long  afterward  written  to  one  of  us,  Professor  Henry  had  occasion 
to  declare:  "My  whole  ambition  is  to  establish  for  myself  avd  to 
deserve  the  reputation  of  a  man  of  science."     Yet  throughout  his 

•Aliiiuuucwl  111  Amorhmi  Jgiiriiiil  of  Sflcn™  mid  tlie  Aria  In  18B2. 
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life  arOor  for  diwvveiy  niul  pure  love  of  knowledge  vere  onattfiiiled 
Ljr  cumvpouding  ua)|Ei-rnuM  for  ptiUlicatioii.  At  the  cIom  of  thnt 
'veiy  vcar,  1832,  howo'Cr,  he  did  iliiikmuim^  tlic  <)rawirig  of  a  sjtark 
a  msgoet,  that  first  fact  io  magDOto-cloctrivity,  und,  b»  be 

ppoeed,  n  new  one.     Diit  he  liiiJ  been  antidputed. 

In  May,  183U,  Pn)fi'ssor  IIesry  iimiTitt]  Harrikt  L.  AleX- 
JLNDBR,  of  Sehenectady,  New  York,  whp,  with  tJireo  daughters, 
sDtvivee.  Two  earlier  ehildron  died  in  infanoj-,  and  a  son  in  early 
manhood. 

Plen.'tnnI  in  most  recpecta  an  his  situatimi  at  Albany  wa.4,  it  wns 
uot  an  tinweleonie  invitation  which,  in  itie  Miitinii.'r  of  1832,  it 
bcainie  ttie  duty  and  the  privilcgt-  of  the  nu>!it  venemblc  of  our  nuin- 
ber,  then  vioe-pr(»i<Jent  of  ihe  Coll<^  of  New  Jervey,  to  give  to 
Profeamr  Hkxhv,  oflVriiig  him  the  clmir  of  Natnnil  Philosophy  ut 
Princeton.  By  iIiih  tiirly  (till  (hut  eolli.^*  Hisurtd  him  fur  her  own 
tluring  the  yeant  nioet  prulifie  for  selenee.  It  was  on  a  laler  ooeasion 
that  Sir  David  Bbews-jeu  wrote:  "The  mantle  of  Fkanki.in 
ha»  fallen  upon  the  shoulders  of  Henry."  But  the  aureole  was 
alrcudy  visible  to  hb  fellow- work  era  in  seieniw;  and  Sd.LiMAN', 
Renwick,  and  ToimBV  urged  his  afwptance  of  the  new  poHition, 
and  caugm(ulate<)  Primvlon  upon  die  oetjuisition. 

The  profcetwnihip  oune  t«»  him  uiu>oiighr.  In  hif  lut  uddruM  to 
oneof  IIh'  ImnMiI  wjeictiw  over  whicli  he  i)ri's*ided,  Profiwwr  Henry 
Rieatiom  thiit  the  viiriouit  oflinM  of  honor  and  nwponfiihility  which 
he  then  held,  nine  in  minil)er,  had  ull  Ix^^en  prcsecd  upon  him;  (hat 
be  never  occupied  a  jHwition  for  whieh  he  had  of  his  own  will  and 
action  Wvn  mudo  u  cundidu(e.  It  did  not  occur  to  him  at  that 
OKiment  to  make  one  exception,  'When  a  ]iapil  in  Albany  Academy 
he  once  oflcrcd  himself  as  a  teiiclicr  of  a  country  district  school. 
The  Bcliool  trustees  thought  him  too  young,  but  took  liini  on  trial 
at  eight  dollars  a  niontj).  At  the  bc^nuing  of  the  sooond  month 
ihey  miM-d  hi*  [Kiy  in  fifteen. 
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At  Priac«tOQ  Profeesor  Henry  found  congenial  companioiu  an^^^ 
duties  well  suited  to  his  powers.     Here  he  taught  and  investigate  r^    °fl 
for  fourteen  fruitful  and  happy  yeare;  here  he  professed  the  fiut^=*A 
that  was  in  him,  entering  into  the  communion  of  the  Presbyterian -^^n 
Churc-h,  in  whicli  he  and  his  ancestors  were  nurtured;  and  he 
he  developed  —  what  might  not  have  been  expected — a  genius  fo- 
education.     One  could  count  on  his  being  a  clear  expositor,  and  h! 
pfts  for  experimental  iHustration  and  for  dcvbing  apparatus  hn^     "i 
been  already  shown.     But  now,  as  a  colI<^  professor,  the  questio^^^ " 
how  to  educate  came  before  him  in  a  broader  way.     He  appreciate^^B, 
and  he  made  his  associates  and  pupils  appreciate,  the  excellence  o=~  f 
natural  philosophy  for  mental  discipline,  for  training  at  once  boti 
the  obsi'r\ing  and  the  reasoning  faculties,    A  science  whidi  rises  fron 
the  observation  of  the  most  familiar  facts,  and  the  questioning  o=" 
these  by  experiment,  to  the  consideration  of  causes,  the  ascertainini 
of  la^vs,  and  to  the  most  recondite  conceptions  respecting  the  constS^E— 
tution  of  matter  and  the  interplay  of  forces,  ofiers  discipline  to  i 
the  intellectual  powers,  and  tasks  the  highest  of  them.     Profe 
Hesry  taught  not  only  the  elementary  facts  and  general  principle 
from  a  fresh  survey  of  both,  but  also  the  methods  of  philosophic 
investigation,  and  the  steps  by  which  the  widest  generalizations  an 
the  seemingly  intangible  conceptions  of  tiie  higher  physics  have  1 


securely  reached.     He  exercised  lib  pupils  in  deducing  particule^™^ 
results  from  admitted  laws,  and  in  then  ascertaining  whether  wh^^ar* 
was  thus  deduced  actually  occurred  in  nature;  and  if  not,  whyno^^*- 
Though  very  few  of  a  coll^  class  might  e\'er  afterward  ondertake       A 
physical  or  chemical  investigation,  all  would  or  should  be  concem^^sd 
in  the  acquisition  of  truth  and  its  relations;  and  by  knowing  hc3»''^ 
truth  \ras  won  and  knowledge  advanced  in  one  field  of  inqnir^yy 
they  would  gain  the  aptitude  whidi  any  nal  investigatioD  mMky 
give,  and  the  confidenop  '  '^mt  view  and  ti 
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He  uoderstood,  as  few  do,  the  importance  of  aimt<^'  and  bypotli- 
csia  in  science.  Premising  tliat  hypotbcxis  ehoulct  always  be  founded 
on  raiil  onalo^es  and  u?ed  interrogatively,  lie  commended  it  a^  tlie 
)>rerc<|iiiiute  to  experiment,  anil  the  iifcttnimeul  by  vrhicli,  in  tlitt 
hands  <tf  MMiitd  philoMiplien*,  iiuttt  diKooverieH  tinw  l>ecn  mad«.  Tliie 
free  ueo  of  hypotltcwi"  iw  t!ii*!«r\-Hiil»Hd'awxn/-(wtn>rof  nMarcli — 
as  mcunfi  rudnT  (Ittin  (tnd^M  a  notttbk-  eliuniotcristic  of  Henky. 
His  idvas  on  ihv  subject  arc  M>mewliat  fitlly  luid  eliamderisticiilly 
expounded  by  himself  in  hia  last  prffiitlcntial  address  to  tlic  Pliilo- 
sDpliical  Society  nf  Washington, — one  which  he  evideDlJy  felt 
would  be  the  last. 

How  Hexbv  ivas  vuliKx),  hoiiorod,  n-vrrwl  at  Prinw-ton,  the 
memomi  publifJivd  by  hiit  former  aasooiutut  thcru  fwlingly  di-cluirx. 
Wbut  he  did  there  for  twienw  iit  those  fourti-cn  ycara  would  bv  long 
to  tell  aiid  difficult  to  make  clear  witltout  entering  into  di-tMls, 
here  out  of  pliuc.  Happily  tlic  work  has  hem  done  to  our  liund 
by  Ibe  Professor  himself,  in  a  TOmmaoieation  which  is  printed 
in  the  index  volume  of  the  I'riiiceton  Keview,  and  r«priut«d  in  the 
Princeton  Memorial. 

One  of  thaw,  of  tlie  Princeton  period,  ought  to  be  mentioned. 
It  is  upon  the  origin  of  mechanicul  power  and  its  relations  tn  vital 
forcw.  It  IS  a  charactcriprltc  example  of  Profeasor  ITenhy'w  happy 
jaodc  of  treating  a  ^Jcntific  topic  in  un  untcchnical  way.  It  also 
iUoBtnto  his  habit  of  simply  announcing  original  ideas  without 
putting  ibem  prominently  funvard  in  publication,  as  any  one  who 
was  thioking  of  himself  and  of  his  own  fame  wotU4l  be  »un>  to  do. 
The  doctrine  ho  announced  wan  <»mmnnicated  to  tho  Aniericmi 
Philosophical  Society  tn  1844  in  brief  outlines.  He  devfIo[H-d  it 
fnrtlier  in  an  article  published  in  the  Patent  ODicc  RqKirt  for  1856, 
twelve  years  later;  a  medium  of  publication  which  was  naturally 
overlooked.  Only  at  a  friend's  ^lesire  U'as  the  |>a]M>r  reproduced, 
t&  1840|  in  the  American  Jounial  of  Scienoe,  wticre  it  would  !» 
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noticed.    The  attention  of  Professor  Henry  was  turned  to  tb^^  * 
topic  (ns  we  hap[)cn  to  know)  by  an  abstract  which  was  given  tuJ^  ^ 
him  of  Dumas'  («lebratc(l  lecture,  in  1841,  on  the  Chemical  Static^^E"^ 
of  Orgnui/cd  Beings.     If  he  liad  published  in  1844,  with  Bom^^^-^ 

fullness,  as  he  then  wrouglit  tliem  out,  his  conception  and  his  attract ^^ 

ivo  illustrations  of  the  sources,  transformation,  and  equivalence  of^fc* 
mcoliaiiical  power,  and  given  them  fitting  publicity,  Henry's  name 
would  have  Ix^on  prominent  among  the  pioneers  and  foundera  of ' 
the  modem  doctrine  of  the  conser\'ation  of  energy. 

In  the  year  1837  Professor  Henry  first  visited  Europe,  and 
nunc  into  personal  communication  with  the  principal  men  of  sdence 
of  England,  Scotland,  and  France.  One  of  us  had  the  pleasure,  a 
few  years  after^\-ard,  of  hearing  Faraday  speak  of  Henby  in 
terms  of  hearty  regurd  and  admiration.  The  two  men  were  in  -*^ 
some  respwfii  alike,  wholly  alike  in  genuine  simplicity  of  character  "^^^ 
and  in  disiutcrcsted  devotion  to  scientific  disco\'ery.  They  were 
then  rival  investigatora  in  the  same  line;  and  the  race  for  a  time 
was  not  uiioqual,  i-onsidering  how  Henry  was  weighted  with 
ouenius  pnifftwional  work.  For  Fabaday,  while  that  most  acute 
mind  rctaini'd  its  powers,  there  was  the  congenial  life  of  pure 
rcst'iiri'h,  undUtraott-il  by  •.■ans  of  .id ministration  or  of  instruction, 
Ix'yoml  a  few  popular  Iwtures;  supplied  with  every  means  of 
invititigation;  :>tiniuIaTi'd  by  the  prcsome  or  proximity  of  many 
fi'll()w-workers;  r\'«arilcd  by  iliscoven-  after  discovery,  and  not 
»i neons*.'! 01  IS  <)f  the  world's  applause — such  was  the  enviable  life 
of  iIh'  luitural  phik»ipht'r  favonibly  placed.  But  in  this  country, 
whore  fit  hilwrers  ar\'  few,  duty  rather  tlian  iuclination  must  deter* 
mine  their  work.  Midw.iy  in  his  course  Professor  Henry  ww 
called  to  exoliauge  a  position  whicti  atloweil  the  giving  of  oonsider- 
sble  time  to  original  reseonjtes,  for  vae  of  greater  prominence,  in 
vhkh  these  Ind  foOSaSlj  to  be  abandraied.  Not,  indeed,  that 
tluB  ms  m'  Nit  it  vas  cootemplsted  aa  proUblb 
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And  Uic  cwnt  justified  the  apprelicnsioD,  while  it  opcoed  otlwr 
&M»  of  not  inferior  usefuloeai. 

In  August,  IMH,  the  set  of  CongroBs  establiabiog  the  Snuth- 
aoDiKn  iDstitution  «■:»  passed  and  approved.  On  the  7th  of  Sep- 
tember ensuing,  th«  Hqrt-jiln  ln-ld  llii.*ir  liKt  meeting.  On  the  I'M 
of  DecHidjcr  following  they  rv»olvvd: 

"That  it  is  cKMrnttid  fur  tlw  udvancvment  of  ibu  proper  interests 

of  tlie  trust  Uwt  t]>c  Secretary  uf  the  HmitliMmiftii  Inslitutioit  be  a 

nuui  poaeetang  weight  uf  oluiractvr  uiid  a  high  gnulu  of  talent; 

and  tliat  it  is  further  desirable  that  he  p(»!!e»;  eminent  ^ieutifie 

and  general  acquirements;  that  he  be  a  man  uipuble  of  lulvaneing 

scicnee  and  promoting  letters  by  original  reeearch  and  effort,  well 

qoalified  to  act  as  a  reepectt^  channel  of  communication  between 

the  Institution  and  scientific  and  literary  individualH  and  societies 

ID  this  and  foreign  countries;  and,  in  a  word,  a  man  worthy  to 

represent  before  the  world  of  scii-Dcv  and  lettent  the  Iii^tution 

over  whicli  tht8  Bunrd  prwides." 

Immediately  following  the  adoption  of  this  resolution,  Profeseur 

Joseph  Hekry,  of  Princeton,  was  electc<l  Secrotar)'.    On  the  1 4th 

«f  DeeembiTH  letter  was  read  from  him  Bccepting  tlic  appointment, 

-At  the  meeting  a  week  later,  he  appeared  and  entered  upon  the 

■Unties  of  fais  otiieo.     From  thi8  time  the  biography  of  Professor 

~3Iexry  ii*  the  history  of  the  In^itution.     That  history  '&  wt  fortli 

S"  n  tlie  SnTfitary's  annual  re[>orb<,  pre*ent«l  by  the  Board  of  Kegents 

*=-o  Coog«w*f,  and  it  need  not  be  recti  pi  ttiliitt^.     A  few  wonls  may 

-^^ve  «onic  idea  of  the  dee])  imprewiun  he  made  upon  the  In«tituti<Hi 

fc-'^hilc  it  was  yet  plu«tie. 

Some  time  before  his  ap]M>intmctit  he  bad  been  requested  by 
nben  of  the  fioard  of  Itegents  to  examine  the  will  of  Smithuon, 
^K.:v^  to  Ei^igest  a  plan  of  organiration  by  which  the  object  of  the 
t*  d^TiesI  might,  in  his  opinion,  best  l>e  realized.    He  did  so,  and  the 
^^lan  he  drew  was 'in  their  hands  when  he  was  chosen  Secretary. 
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As  he  himself  summed  it  up,  the  plan  was  baaed  on  the  oonvicti 
"that  the  intention  of  the  donor  \va8  to  advance  acienoe  by  origij_^wl 
rGSGOFch  and  publication ;  tliat  the  establishment  was  for  the  beiies=  fit 
of  mankind  generally,  aod  that  all  unnecessary  expenditures  mkdu 
local  objects  would  be  violations  of  the  truat."  The  plan  propoo  ^rd 
Vfos,  in  the  leading  feature,  "to  assist  men  of  science  in  niakiK=3g 
original  researches,  to  publish  them  in  a  series  of  volatnes,  and  "^ 
give  a  copy  of  these  to  every  fiist-claes  library  on  the  feoe  of  tfc» 
earth." 

His  "Programme  of  Organization,"  filled  out  in  its  detuls  ar^" 
adjusted  to  the  conditions  prescribed  by  the  law  and  by  the  actic^^ 
of  the  Rc^nts,  was  sul>mitted  to  the  Board  in  the  following  yew  ""^j 
vnsa  adopted  as  its  "governing  policy,"  and  it  has  been  reprinted,  *-**■ 
fuUorin  part,  in  almost  every  annual  report.    All  would  undentanf^v 
therefore,  that  Professor  Hesky's  views  were  approved,  and  th^^** 
they  would  be  carried  into  effect  as  far  and  as  fast  as  they  ooin:^^ 
mended  themselvcii  to  the  judgment  of  the  Regents^  and  as  oppo^c^" 
tunity  made  them  practi<nble. 

If  the  Institution  is  now  knon-n  and  praised  throughout  tL^  *^ 
world  of  science  and  letters,  if  it  ia  fulfilling  the  will  of  its  fonnd^^*^ 
imd  the  reai«>nable  expectations  of  the  nation  which  accepted 
established  the  trust,  the  credit  is  mainly  due  to  the  practical 
dom,  the  catholic  spirit,  and  the  indomitable  persevenince  of  i 
first  Secretary',  to  whom  the  establishing  act  gave  much  power  «c:>* 
shaping  ends  which,  as  rough-hewn  by  Congress,  were  aaaoeptih»^^ 
of  various  diversion.     For  Congress,  in  launching,  did  not  ebs^p^ 
the  course  of  the  Institution,  except  in  a  general  way.-  A^imd 
in  intrusting  its  guidance  to  the  Brents,  the  lav  created  o^ly 
one  salaried  and  permanent  <^cer,  the  Secretaiy,  on  whom,  by     m.'fta 
terms  and  by  tlie  oooditnai  «f  tlw  ow^  it  deyolved  great  RBpoaca^n.- 
bility  and  oor  ^kme  of  w  an  old  enoi^fc^ 

reraaml  i  is  Ood^h  ov*^ 
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use  to  be  made  of  Smithsos'b  legacy.     One  party,  headed  by  an 

eminenl  statesman  and  ex-President,  endeavored  to  foand  with  it 

an  aatroDomicat  observatory,  fiw  which  surely  the  country  ne<xi  not 

be  indebted  to  a  foreigner.    A  larger  party  strove  to  secure  it  for  a 

library;  not,  prolkably,  tiecauw  they  deemed  that  use  most  relevant 

to  the  founrier's  intciitiiin,  but  becan.w  rival  aohemefl  mi^bt  fritter 

Mvnty  the  nobli;  ImiukwI  in  jwpijlar  larturiinj,  itinerant  or  nUitionaiy, 

of  which  the  supply  and  (he  quality  are  in  this  country  equal  to 

the  demand;  or  in  the  dissemination  of  elementary  knowledge  by 

"the  printing-prcffi,  as  if  tliat  were  beyond  the  rea«h  of  private 

enterprise;  or  in  setting  u]>  on«  more  college-,  university,  or  other 

educntional  otabli^imciit  on  fialf  an  <'ndowni('nt;  or  in  fhiplicn- 

ting  musonnis  and  cabinets,  which,  when  sujiportcd  by  a  fixed  cap- 

itiil,  nwwiMirily  soon  rau^  the  staticul  condition  in  which  all  the 

Income  is  al>sorbcd  in  simply  taking  care  of  what  has  boen  ut^cu- 

mnlated. 

Congren  rejected,  one  after  the  other,  the  schemefl  for  making  of 
the  Institution  im  observatory,  a  library,  a  normal  school,  and  a 
turing  establishment  with  professors  at  Washington.  It  created 
of  Regents,  chai^ied  it  with  the  care  of  the  collections  and 
lis  Ix-Ionging  to  the  United  States;  authorized  theexpendi- 
Inre,  if  the  Regents  saw  fit,  of  a  sum  not  exceeding  twenty-five 
thousand  dollars  annually  for  the  formation  of  a  library;  and  in 
all  else  it  directed  them  to  make  such  disposal  of  the  income  "aa 
they  shall  deem  best  suited  for  the  promotion  of  the  purpose  of  the 
tetator." 

Under  this  charter,  and  with  the  course  of  the  Institution  still 
'%>  be  marked  oat,  it  ia  not  mirpri»ing  tliat  the  official  ailviscr  and 
-^(xecative  of  the  Buard  .shntild  look  to  the  will  of  Smfthhon  for  the 
■^snrtiolling  interjirelation  of  the  \a\v.  He  knew  moreover  that  in 
^aa  earlier  will,  Smitiisox  hail  l}c<|u«ithi'd  his  fortune  to  the  Royal 
Society  of  London,  an  institution  expre^ly  for  the  furtherance  of 
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sdentilic  nsearch;  and  that  he  changed,  as  we  may  say,  the  trostee- 
ahip  for  a  purely  personal  renAon.  IIenky  t<x>k  his  stand  on  the 
broad  and  simple  tenna  of  th«  lH>(]nesit,  "for  the  increase  aod  dif- 
fmjon  of  knowledge  among  men."     And  lie  never — 

NkFmwnl  III*  mJnd, 
And  to  laeatOti  Ktive  wbat  wiu  tarnnl  n>r  tnuikliid. 

He  propofed  only  one  restriction,  of  obvious  wisdom  and  oeoes- 
sity,  that,  in  view  of  the  limited  means  of  tlie  InstitntioQ,  it  ought 
not  to  undertake  anytliing  whiob  eould  be  done,  and  well  done,  by 
other  cxii^iiig  iDStnnnentalitiiv.  So,  »»  ooouuon  arose,  he  lightened 
its  load  and  saved  its  ciicrgiut  by  giving  over  to  other  ugenaes  some 
of  its  cherished  work — meteonilogy,  for  Instance,  in  which  a  most 
popular  bureau  now  usefully  expends  many  timee  more  than  the 
whol«  Smithsonian  income. 

He  Iin.-4  in  thnw  liuit  yean  signified  liis  dewre  to  go  etill  further 
in  Uiis  direction,  and  to  have  ttii.^  institution  rt^lie^'cd  from  the  charge 
of  the  National  Musi-um,  now  of  impc^nal  dimensions  and  impor- 
tance. His  reasons  were  summed  up  in  a  few  words  in  his  last 
report,  along  with  his  synopsis  of  the  appropriate  functions  of  the 
Institution,  which  he  prays  may  not  be  merged  in  or  overshadowed 
by  any  (Alablishment  nf  the  Government,  btit  may  stand  "free  to 
the  unobflnirted  oljwrvutioii  of  tlie  wliolc  world,  keeping  in  |>er- 
petual  remembrunoe  the  will  of  its  founder."  ltd  trae  functions 
he  declares  arc — 

"  Firet.  To  enlarge  the  bounds  of  human  thought  by  astisting 
men  of  science  to  make  original  invo-tigations  In  till  brandira  of 
knowledge;  to  publish  these,  and  to  present  copies  to  all  Uio  prin- 
dpal  libraries  of  the  world.  Second.  To  institute  mvestigations 
in  variotM  brandies  of  Mnencc,  and  explorations  for  the  collection 
of  8])C(-iinenK  in  natural  hiritory  and  ethnology,  to  be  distributed  to 
museums  and  other  establislinient*.  Third.  To  ditHmt  kiiowlcifge 
by  currying  on  on  extended  intcruiitiouul  scries  of  cxduuigut  by 
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which  the  acoouots  of  all  the  origioal  researches  in  science,  the 
edncadonal  progrm^,  anil  iho  general  advaace  of  civilization  in  the 
New  World  are  exchanged  (or  similar  worlm  of  the  Old  World." 
The  plan  wliicli  our  lat«  8fcn*t«ry  orif^nuteti  hud  commcmdod 
itM-If  to  the  jiKljruK-nt  of  siu»-ssivc  Boards  of  lic^cnts,  and,  wc 
may  be  permitted  to  add,  ie  now  approved  where^'er  it  is  known 
and  understood. 

Professor  Hekry  took  his  full  share  of  the  various  honorable 
dnties  to  which  sucji  men  are  called.  He  wa»  in  turn  President 
of  the  Anierit:an  jViitmciation  for  tlie  Adx'aiicement  of  S<'ieiioe,  in 
tlic  year  18*1!);  of  the  Society  for  the  Advancement  of  Ediicntiou, 
m  1855;  aTrii^tcv  of  Princeton  Collq^e,  and  of  Columbian  Uni- 
verstty,  also  of  the  Corooran  Oallcn'  of  Art,  in  which  the  Smith- 
sonian Institution  depositK  its  urt  collections;  Visitor  of  the  Gov- 
emmeot  IWpital  for  the  Inline;  Pnviilent  of  the  Philosophical 
Society  of  Washington;  President  of  the  National  Academy  of 
Sciences  at  Wn.-Oiington.  For  many  years  a  memltcr  of  the  Light- 
House  Boaid,  to  which  he  gave  grntuiloat  and  iiivahmhle  Mtrvios 
a*  Cluiirin»ii  of  irp  cnmiuill<>e  on  exin'riments,  ho  added  for  tlie 
Itst  ac\'fn  ycare  the  chatniiaii^ihip  of  tlie  liounl  iLiidf,  iu  liij*  ndmini^ 
(ration  no  sinecure.  Advice  and  invcsttgution  were  sought  from 
Aim,  from  time  to  time,  by  every  department  of  Govermueot.  All 
'Vero  sure  tluit  hi8  advice  was  never  biased  by  personal  interest; 
and  his  imund  jtulgment,  sujiimrted  by  itpotless  cbaract«tr,  was 
greatly  deferred  to, 

"We  have  mid  tliat  in  coming  to  Washington  a  mreer  of  inv€Sti- 
Satioo  was  exchanged  for  a  life  of  administmtiun.  It  should  ratlier 
be  taid  that  his  invcsti^tions  thereafter  took  a  dire^-tly  practical 
teni,  as  his  mind  was  brought  to  bear  upon  difficult  questions  of 
innntdiate  importance  which  were  referred  to  him  by  Government 
<T  oame  in  the  ooun<e  of  official  duty.  In  tlie  lightr-house  service 
>lone  bi^  timely  experiments  ujton  lard-oil  lighting,  and  the  firmness 
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with  which  he  pressed  his  codcIusiodb  into  practice  when  i^erm"^ 
became  dear,  has  already  saved  more  thao  a  million  of  dollars;  vu 
adaptation  of  mineral  oil  to  the  lesser  lights  made  anotJier  gt  *** 
saving;  and  the  results  reached  by  his  recent  investdgations  of  -^he 
conditions  which  influence  the  transmission  of  sound  uid  their  m^^" 
plication  t4i  acoustical  signaling  are  not  to  be  valued  by  the  sav£!.  i% 
of  money  only. 

It  was  in  the  prosecution  of  these  last  investigations,  over  a  y^^su 
^o,  and  probably  in  consequence  of  exposure  in  them,  at  the  ligfc~:]t- 
house  station  on  Statcn  Island,  that  an  intimation  of  the  approac^Hi- 
ing  end  of  these  labors  was  received.  Yet  a  few  months  mc^re 
of  useful  life  were  vouchsafed  to  him,  not  free  from  saSaitrMg, 
but  blessed  witli  an  unclouded  mind  and  borne  with  a  8ere»» 
spirit;  and  then,  at  midday  on  the  13th  of  May  last,  the  sc^^BO 
was  closed. 

At  the  sepulture  of  his  remains  (on  the  16th)  and  afterward,  i^ 
was  generally  remarked  at  Washington  that  never  before  had  iJ^^ 
funeral  of  a  private  citizen  called  forth  such  sense  of  loss,  sa.*^^^ 
profound  demonstrations  of  respect  and  affection. 

It  is  not  for  us  to  assign  Professor  Henry's  place  among  tfie  m.^^** 
of  Hcienc*  of  our  time.  Those  who  do  this  will  probably  note  ti»^^*'* 
his  American  predecessors  were  Franklin  and  Rumfobd;  that**-*- 
threc  were  wliat  we  call  self-made  men ;  that  all  three,  afW  ha^i*^^^ 
proved  their  tjilents  for  ori^nal  investigation  in  physios,  were  calL^^** 
in  tlieir  mature  years  to  duties  of  adminbtration  and  the  oondi*-'*''' 
of  affairs.  There  ore  interesting  parallels  to  be  drawn  fiom  tb^^*^ 
scientific  work,  if  one  had  time  to  trace  (hem.. 

Not  often  is  a  great  man  of  aoienoe  a  gocxl  man  of  buuiui  i**' 
Henry's  friends  at  Frinc^'  Iubi  not  to  abauK^''' 

the  peaoefiil  taui'  .^m  vgmS^ 

pursuitB  H  HI       "^ 

^  \      r 
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tion.  We  have  seen  bow  be  always  d«velopL<d  the  taleut  to  do 
wbiely  and  well  wliaiever  he  undertook.  His  well-poised  spirit,  st 
onn-  jtalieni  and  numterrul,  aaserted  it«elf  in  the  triak  tie  enoounteKd 
in  (liv  i-Jirl}'  ymrs  of  tUf  Institution,  an<l  gave  at<riurancc  that  he  conld 
dval  with  uit^n  at  uvU  ai  wilh  the  IVinvs  ul'  nature. 

Afptin.  not  uncii  i^  a  niaii  of  M'^ioiKV  freu  fniin  the  overinaHtertng 
influcoceof  hi»»pM:uil  puivuit.  AIoro»rkr<8hi8  "nHtnro  i^HilMJunl 
to  what  it  works  in,  tike  the  dyi-r's  Iitind."  Now,  Henry's  mind 
was  unoolored  hv  the  siudiw  of  his  predilection.  His  catholic  t'pirit 
cmncs  out  in  his  definition  nf  seienee:  "  Science  is  the  knowledge 
i)f  the  laws  of  |ilic»nniena,  whetlier  tliey  relate  to  mind  or  matter." 
It  «pp«ii«  in  lii»  diotcc  of  tli«  invr-4igatioiu  to  bo  furl.tiei-»l  and 
memoire  to  be  jinhlii^lKil  by  tlie  Institution.  Thtm  nowhere  show 
the  hius  of  a  speHalist. 

Tlirti,  he  v!w  a  earelVil,  painstaking  man,  very  solicitons — perhaps 
nndnly  an  xioiM— about  the  parlicniars  of  ererytljing  for  which  he 
fell  ii(W[Hick«iblc.  Tli«!rHbm  lie  waA  Mimetinies  aIow  in  making  up 
hix  mind  on  a  practkttl  qncition.  May  wf  hnv  uindescend  to  a 
trivial  anKxIote  of  hii^  «irly  lK)ytiiHxl,  which  he  nmtunnf;ly  rolatwi 
to  on«  of  us  many  y«ars  ago  and  i>lciisuDtiy  nKnllitl  iit  ont-  of  our 
hbwt  interviews,  It^peabuck  to  tli<;  time  when  lie  w:v<lin)t  allowed 
to  have  a  pair  of  hoots,  and  to  choose  for  himself  the  style  of 
them.  He  was  living  with  hia  prandmotlicr  in  the  cnnntrj-,  and 
the  village  Crispin  coald  offer  hd  great  choice  of  patterns;  indeed, 
it  was  narrowed  down  lo  the  alternative  of  round  toes  or  fiqnarc. 
Daily  the  bm-  visited  the  sliop  and  pondered  tlte  alti>rnative*,  ev«n 
while  llie  monufiurinre  wa.i  going  on,  until  at  lengtli  tlie  ahoemaker, 
wfioenuld  brook  no  more  delay,  took  the  dilemma  l>y  Itoth  horns 
pmdooed  tJie  mo»t  retmirlcnblt-  [«ur  of  Ixxils  the  wearer  ever 
1;  one  boot  round>toed,  ttii'  oUkt  stjiinrc^tfx'd. 

Deliberate  as  Hbnrv  whs  in  after  yenrs,  taught  by  this  early 
leMm  he  probably  never  again  postjKtned  dediion  till  it  wm  too 
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late  to  chooM.  One  twalt  of  due  dcliberalion  was  ihat  he  rarely 
had  to  cliangp  )iU  inind.  Wlicn  be  luul  taken  liti>  «oune,  he  held 
lo  it.     His  palkiku!  and  kindnCM  niidvr  dcmiuitU  ii|>on  his  time 

VKK  60iiu.-t]iinK  wonderful.  Some  men  nir  thus  patient  frr>m  easy 
good -oat  U  re- ;  Ili^NBV  wiim  «o  from  principle.  A  noticeable  port  of 
the  Sccretaiy'B  corr*Bpondence  was  with  a  dass  of  men — moro 
numcTOuit  than  would  be  sappOHcd — who  thought  tJi«v  bad  discov-  ! 
uTpd  iiew  laws  of  nature  or  new  appliraliouH  of  them,  and  who 
appealed  to  him  lo  make  their  diwoverics  known.  The  Swretaiy 
never  ret,iirii«l  a  curt  answer  to  such  appeals  or  inquiries,  whether 
made  jMimonnlly  »r  hy  letter.  Alany  are  the  hours  which  he  would 
conwi<-iitiou)tly  devote  to  aiieh  paradoxital  schemes — aAmetimea  of 
woiKlcrrul  ii^ciiuity — and  to  the  dictation  of  clabwate  replies  to 
them.  Dclertiiig  far  down  in  tlie  man's  miml  llie  gnrntii  of  the 
liUlney  wliicili  \itul  ini^tlMl  liim,  he  would  i<\mn:  tm  jtaiiiH  to  pn$M-iit 
it  and  its  conHMiuentx*  tto  plainly  to  hit>  Ix'wildered  oorretpoiKlent 
that  he  could  find  hU  own  way  out  of  it;  while  at  thuMuiie  time  he 
awarded  en-dit  and  iticounigcment  for  whatever  wn«  true,  probable,  i 
or  ingenious. 

Although  of  sensitive  sjiirit  and  with  n  jiixt  sense  of  what  was 
due  to  him&elf,  I'rofcwor  Henry  kqit  fn*  from  controvcrej-.     Ooce 
be  took  up  the  pen,  not  iK-vnuav  hiit  dtw^ovvriut  were  ect  at  naught,      i 
iHit  beeauae  his  venu'ity  was  implkdly  iM«iiil«d.      Hii<  dignified     ', 
reettal  of  undcninble  facts  (in  his  Aiinuiil  lleport  for  1867 )  was  all 
that  wao  neocssary,  and  not  even  a  word  of  indignant  comment  was. 
ad.l«d.  ^M 

He  left  his  sdentific  work  to  form  its  part  of  the  history  of  science 
and  to  Ih!  judged  by  scientiBc  men.  The  empiric  he  once  Honu>o- 
tiously  flefinc-d  to  be  "one  who  appeals  his  cnutie  to  an  inconipt-tent 
tribunal."  lie  never  courted  publid^;  not  from  fat^tidioatdiitlikv, 
still  lesH  from  diiMlain  of  well-earned  popular  applause,  but  simply 
bccauM  he  n«%-cr  thought  of  it. 
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nn:  amooe  cdier?  in  so>.WKT<e  refbal?  tv^  acvt'i^  iiK-sv&v  w' 
akiy  leit  it  sboold  be  iboofiii  tha  ifae  i^v  he  be  a!  <«:>$  ^tK-nnw. 
Twice  or  tfarice.  mofvover.  while  cum^-ml  with  aB^htks,  be 
pniiaptlT  decUiieJ  call$  to  [wittoo^  oi  ^Tmier  eiu<.<IuDKtit.  k'si^  ouv. 
and  ■bondut  kiiVR  tor  ibe  pursuits  he  K'ved. 

We  Gunot  bere  ownaue  tbcse  delineati^Mif^  awl  ii  niay  W  that 
the  cfaanctH'  of  the  man  has  [wrrartxl  itai'li'  id  ^reoeral  ihiiIuks  a» 
the  BaiTad\c  proceeded.  Bat  one  iiait  may  not  Iv  whi^lly  ontitttxl 
from  the  biogTaphr  of  one  who  has  well  Uvn  I'alletl  "tbo  luvxlel 
of  a  Christian  gentleman."  and  who  is  also  our  l«f^t  e^uimple  of  a 
ph;yEica]  {^ItMopher.  His  life  w^is  the  pnteli^al  hamionr  of  the 
two  chancteis.  Hts  eniit«  fivAloni  tiv'>m  the  di.>ubts  whioh  disturb 
some  minds  is  shown  in  that  last  letter  whJoh  lie  dieiaiixl.  in  whieh 
be  touches  the  grounds  of  faJtli  Ix^th  in  uaitmil  tuid  reveided  n>Iii;iiin : 
also  in  his  senteotious  de<.-lanition  u^M^n  some  earlier  iHvasiou,  that 
the  pereoD  who  thought  there  wuld  W  any  real  eontliet  Mwixit 
maeoce  and  religi<Hi  must  be  either  %'«r>'  youug  i»  seiomx^  or  igitoruiit 
«)f  religion. 

l^e  man  for  whom  this  memorial  is  placed  was  a  veteran  in  Kxh ; 
^was  (MM  of  that  noble  liue  of  natural  pliiloeophers  for  whom  we  niay 
u  all  sitMoity  render  to  Almighty  God  hearty  thiuiks,  not  only  fiw 
tiie  good  example  and  fruit  of  their  lives,  but  also  that,  Imving 
finished  their  course  in  faith,  they  do  now  rest  from  their  labors. 


READING  OF  TELEGRAMS 
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Ttiia  «TCning  from  acraw  the  .^ca  tliere  have  come  to  tis,  by 
means  wlucii  )i»  genius  ami  immortal  di^x^veiy  have  made  poeei- 
ble,  meengcs,  tclHug  of  t)iv  ertimatioD  in  whicJi  the  name  and  fan)e 
of  HevBT  are  held  in  tliv  KfothcTlaod.  By  the  request  of  tJ>c 
K«gcnt«  t  vitl  TTwl  (Jinn,  xo  tluit  tJa-y  nuiy  become  a  part  of  tlie 
record  which  tliis  nutiou  ((wiiiglit  is  riiakliif;  in  hoDorof  our  greakst 
fton  of  wienoG  dncc  tlic  dayit  of  Franklin. 

The  first  I  Bhall  read  is  from  the  University  of  Glasgow: 

LoNDOK,  January  16,  1S79. 

"Sir  Wn.LiAM  Thomson,  of  Uni%'ertity  of  Glasgow,  coo- 
grattitittu'  yitur  natioa  on  a  pcn-nnial  \iosetxsioo.  Henry's  naou 
and  works  are  youre  forever,  though  you  now  mourn  the  low  of 
his  UTe  uioag  you." 

The  next  is  ^m  the  Ajiglo-Arocricaa  Telegraph  Company; 

London,  January  16,  1879. 

"The  board  of  directors  of  tiiit  company  and  myself  deeire  to 
exprcfH  our  F^ympntliy  witli  the  me-morial  servioes  in  honor  of  llw 
Isti.'  fmfe^or  Hckrv,  whtrli  are  to  lake  pla<«  in  ycMir  Hou-te  of 
Kepreseotativcs.  Wc  sincerely  unite  in  the  grief  at  thi»  irrepara- 
ble km  witli  tl>e  relaiivi^  oikI  frii^nds  of  this  great  man,  who  haa 
rendered  midi  ngonl  iwrviccs  to  tlic  scienoe  of  electricity  and  to  the 
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world  in  goieral,  by  hu  impcntant  diaooveries.    Tiait  ooaqwoy  luM 
to  monm  the  loss  of  a  statuudi  fiiend. 

'''Die  Kg^t  Hod.  ViboouAt  Honok, 
"CKotTBum  of  the  Anj^Amaiean  Cbmpony — JJondon.*' 

The  next  dispatch  ia  from  tibe  Eaatem  Tdefftspk  Compuy  and 
die  direct  Uiiit«d  States  Cable  Company : 

LomxjN,  January  16,  1879. 
"Kindly  expres  in  the  name  of  my  company,  diieoton,  and 
myself  onr  association  in  qiirit  with  the  memorial  serricea  in  bxtaia 
of  the  late  Professor  Henby,  whose  services  have  been  so  gra^ 
not  only  to  those  interested  in  electrical  science,  but  to  the  world  at 
laige.  The  work  of  such  a  man  as  he,  helps  human  pn^reea;  and 
ProiesBor  Hekbt  has  left  a  di^inct  mark  on  oar  timea.  We 
E^mpathize  with  his  funily  in  their  sad  bneavement,  and  feel  while 
they  have  lost  a  warm  friend  the  world  has  lost  a  great  benefiuitor/' 

"John  Pesdeb, 
CAoninan  of  the  Eastern  Tdegraph  QtmpOMf, 

and  of  iht  Direct  Xhiied  Staiet  Cable  Company." 

"To  Ci-RUS  W.  Field, 

Care  of  Mr.  Justice  Field, 

Capitol  Bill,  Waehii^ion,  D.  C." 


ADDRESS 

or 

PROF.  WILLIAM  li.  ROGEliS. 


ly  the  opening  ytttrs  of  th«  present  centniy  a  learned  Italian 
plitktsopliLT  und  t^'xpcriiiivntvr  ilevli|(.-d  and  brougliL  to  tJie  notice  of 
tlw  scivntiltc  world  a  nevr  engine  of  electric  fnroc,  a  contrivanee  for 
accmnulatlDg  tlK-  pvcuiiur  form  of  vioctric  energy,  whicli  tiince  the 
obsBTVstions  of  GAl^VAlfl  bod  engaged  tlie  attention  of  wicntific 
men.  So  geoeral  and  profound  vas  tlie  intcnxt  creutul  by  this 
discovery  that  the  great  Firet  Consul  of  France  invito!  Volta  to 
Paris,  witneiised  his  exporimeots  witli  tbo  newly  invented  instTument 
in  the  august  presence  of  the  National  Institute,  and  soon  after 
conferred  upon  him  the  highest  soicntific  booon;  and  the  most  distin- 
gultbed  decorations  in  his  gift. 

Striking  as  was  this  tribute  to  the  worth  and  dignity  of  science, 

to  ray  mind  the  present  oocasion  con;<titut4:s  a  far  grander  rccc^i- 

tion  than  could  l»e  accorded  by  a  Firet  Consul  of  France,  though 

J>e  were  NAlHiLeoN   Bonaparte  himeclf.      For  here  the  high 

funrtionaries  and   chosen   representatives   of  a  great  people  are 

nssemblcd  in  itH  Capitol  almost  as  if  by  a  sjH>nlaiieo*u  impulse  to 

testify  to  the  worth  of  sdenoe  and  to  do  honor  to  one  who  has>bc«D 

^uaon^  the   foremost   in   its  advancement,  making   tliix,  jHThaps 

txyood  any  former  occasion  iu  the  worbl'a  inaUiry,  a  uufional  tcsti- 

vxionial  to  acbievementH  wrouglit  in  the  peacKfnl  domain  of  scicn- 

fcifto  investigation. 

T  am  onwilting  to  interpret  this  noble  memorial  meeting  as 
Sviq^ired  simply  by  a  regard  for  the  valuable  official  services  of 
'fcle  philosopher  who  wisely,  diiscreetly,  and  flrnily  carried  out  the 
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trust  oommittoJ  h>  him  liy  the  Governraent  of  the  country.  Snrely 
it  is  largely  due  to  the  »cr\*ii«8  which  Joseph  Henby  rcmlcred 
to  numkind  by  Iii«  scivntiliv  di8(K>vcrie«  mid  rcseim-hus.  IaA  the 
philosopher  be  ever  so  great  in  the  iKlniintstrittioii  of  affiiirs,  i^^'cn 
though  tliwc  connect  themselves  dircetly  witl]  the  increase  aad 
Bpread  of  knowledge  itUKiug  men,  yet  tlic  merit  and  tlie  glory  of 
the  discovery  of  great  Ecientific  truths  tnineeeDd  tJie  honors  of  any 
merely  administrative  success.  This  occasion  then  rises  to  the 
he%Iit  of  a  national  recognition  of  seicnoe  for  its  own  sake  in 
ealarging  tho  sphere  of  human  intelligence,  as  well  as  for  ita  pn>- 
motion  of  (iie  material  welfare  of  mankind,  and  I  do  not  doubt 
that  t]ie  knowledge  of  what  we  are  this  night  doing  will  e\*cfy- 
whero  give  to  men  of  science  a  n«w  in<«ativc  to  labor,  and  will 
win  for  our  country  an  Addtnl  niaim  to  the  honon«  of  an  advancing 
civil  inition. 

That  firet  year  of  the  century  which  brought  to  view  the  electric 
properties  of  the  voltaic  appanitus  o]iened  an  active  aimpai^  in 
this  depikrtnieut  of  research  among  the  jihyMiciHts  and  chemists  of 
Europe.  Within  a  few  inontlis  of  the  announcement  of  the  electric 
polarity  and  tlie  physloli^ieal  effects  of  tlie  voltaic  pile,  NlcuoD- 
80S  and  Carlisle,  of  England,  diseoveretl  that  its  polar  wires 
had  the  property,  in  transmitting  the  current,  of  decomiweiii^ 
water,  and  gathering  its  elements  at  opposite  extremities;  and  soon 
with  improved  forms  of  the  apparatus  its  marvelous  analytic  power 
was  brought  to  bear  on  other  liquids  and  solutions,  until,  through 
the  labors  mainly  of  Hk'Rzeisvs  and  of  Daw,  tiie  great  gencndi- 
sation  of  electro-positive  and  electro-negative  Hubetances  wa*  c«tab- 
lislied,  and  with  it  the  fruitful  theory  of  the  electro-elieiiiiojil  com- 
position of  »>m)M>und  iKKlte*. 

Greatest  among  the  at-tive  investigators  of  this  period  was  Daw, 
who,  but  a  few  years  before  an  apotliecarj-'g  apprentice,  was  now 
seen,  inspiretl  by  the  eathu»iai*m  of  an  ardent  genius,  applying  the 
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new  instninient  of  ivi>ear(J)  to  yet  untried  [iurp<£Ns  of  chemical 
aQal)-»ia.  Davy  vnm  n  poet  t»  well  t»  a  philowplier,  and  we  can 
ima^itc  the  glow  of  povtiv  i^nthiiitiuKni  whicli  wnrmod  his  M>a]  wlwn 
lie  mw  for  tbc  firrt  time  Uic  fi^ry  globulctt  of  potu;>«iuin  ^thcr- 
ing  and  exploding  around  the  electric  [xile.  And  well  might  his 
pnecaeot  thought  exult,  for  from  thb  and  his  immediately  suoceed- 
iog  diacoveriee  it  became  eHtablished  that  the  fixed  alkalies  and  the 
earths,  till  then  supposed  to  be  elementary-  bodies,  out  of  which  the 
iwlid  VTUitl  of  onr  globe  is  iimstilutwi,  are  nothing  more  than  the 
rant  or  cinders;  tliat  ix,  the  oxIdiTi  of  mctalx  aiui  inctallrilflnl  t)odic8. 
Po^ng  from  the  yean*  1807-'08,  wlien  thow  oplendid  dii«MPV- 
criM  were  made,  we  mark  for  sci'end  years  no  furthiT  ijrilliant 
achievement  in  electrical  ecictK«,  but  follow  the  ingcnioiu^  labors  of 
dif^ingui!>l)ed  experimenters  in  improv-ing  the  efficiency  of  tlie 
^•oliaic  apparatus,  multiplying  its  applications  and  giving  a  broader 
basis  to  the  laws  of  electro-chemistry. 

In  a  little  more  than  a  decade  after  the  era  illustrated  by  Davy's 

«q>mmental  genius,  the  progress  of  our  j^neiice  was  H)giiniiw<I 

fcy  another  momentous  event,  the  di*,wery  or  more  properly  n.— 

■«ii«oovery  by  tho  Danish  philosopher,  Oersteh,  of  the  dirccti\-e 

XDflueDc«  of  the  voltaie  current  on  the  magnetic  needle,  a  fa^-t  which, 

d«t  notitvd  by  Romagsosi  at  the  beginning  of  the  century,  •  had 

ftieeo   pructimlly  overlooked,  but  which  as  discovered   anew  and 

*»ore  fully  ijivattigated  by  Oerstkd,  gave  him  a  celebrity  such  as 

-^  life-long  dev'otion  to  science  bss  oflca  failed  to  secure. 

A  relation  between  electricity  and  magnetism  had  long  lx«n 
^vupORtciI,  but  as  yet  no  demonstration  of  tlie  nature  of  their  cod- 
•r»eetion  had  been  attained.  The  electric  pile  of  Voita  and  the 
'^^^Krious  forms  of  gnlvanic  battery,  exhibiting  opposite  electrical 

*tD  tbo  niUlri-JUt  lu  ilv.llveriKl.  ei<«  rHf^r*tjicNi  whji  luiulit  to  Lhla  >i[iticl|HLUon  of 
^^*anan«l>'M  dlscoT^n':  nnd  I  ma  Indcblitl  tor  Iho  rorrr^ilon  til  the  niinnniny 
**<w*pMd  titib)!?.  u>  Mr.  Wii.i.iAX  B.TAViAR'sntilo  Uliiiiirliul  Hkiilch.in  (ImSmltli- 
MOslMi  tttjKirt  (or  UflS.— W,  B.  n. 
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polaiitics  at  their  vxtr<Muitiu*,ini^;^^U'<lu  strong  nnulog}'  to  magnetic 
nctioti,  iind  Inl  in  many  toindii  to  the  thought  smouDting  almost  to 
to  a  conviction  (hat  there  existed  an  inherent  a^noection  between 
electridty  and  niagneliMn. 

The  attc.mpte  ti>  diiimvcx  thiit  oonnection  had  hcen  made  with 
galvmiic  |iilii^  or  lKitt<.Ti<»  -whim-  poles  were  not  connected  by  con- 
ductors, under  Ow  ex[HKlnt4r>ii  that  thftic  would  ithow  magnetical 
rclntiuns,  ulthouj^ti  in  «uch  (xtKn  the  eltx-tricily,  accumukted  at  the 
cxtrvinitit?M,  wua  evidently  t^tugnnnt.  It  wax  rwcrved  for  Okiwtkd 
firet  to  bring  into  prominent  viow  the  fact  that  it  vna  nut  while 
the  electricity  was  thus  at  rest,  but  while  it  was  flowing  through 
the  wire  connecting  the  two  poles,  that  it  eshibite<l  magnetic  actiaii, 
and  that  a  wire  thus  carrying  a  current — while  it  had  the  power  of 
aOi^liii^  a  niii^netic  needle,  was  in  turn  NnMN>ptib1e  of  being  acted 
on  by  a  magnet ;  and  this  was  the  initial  tttep  in  the  scienoe  of 
«lcctro-ii  lagnetism . 

The  announccni«.-nt  of  this  dij»coverj-  in  1 820  at  onoe  bronght  into 
the  field  a  host  of  expiTinicnt*rr*,  i\'[inHlirif;  mnj  extending  the  obs^ 
vations  of  Oersted,  and  by  vnrions  nK'thinls  of  ri>!*(areli  ninlliply- 
ing  the  proofs  of  the  nrnj^nctic  ri'lation^  of  tlie  vollaio  currents. 
Soon  Araoo  ami  Davy  distwvcri^I  the  inai^ietixing  powur  of  tho 
voltaic  conductor  on  iron  filings,  and  the  former  found  tliat  when  a 
soft  iron  wiro  was  plauxl  in  a  conducting  helix  it  betsme  a  tempo- 
rary magnet  as  long  as  the  current  was  maintained.  Now  came 
forward  to  take  part  in  tlieee  investigations  one  who  was  at  the  same 
time  a  distinguished  mathematician  and  a  great  experimenter,  a 
conibinalion  which  is  to  )>e  regarded  as  the  consummation  of  power 
in  the  investigation  and  discovery  of  natural  laws. 

The  French  philosopher  AMi'fiuK,  here  referred  to,  made  tlie 
momentous  discovery  that  when  two  wir«s  are  conveying  currents 
in  the  same  direction  they  mutiudly  attract,  but  that  when  these 
currents  flow  in  opposite  directions  the  conducting  wircfi  repet 
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Hu  <]nHc  imnginstioii  1^  him  st  oner  to  ^hnt  may  lie  callnl  tlie 
dwtrkal  caostruction  of  the  magnet.  To  hb  ihooght  each  linear 
cnirent  is  bat  a  magnetic  dement,  uk)  e^'ery  roi^nel  is  bat  a  con- 
fferiee  of  sodi  ourrrnts  revolving  around  its  axi»;  and  !>«  hsmI  to 
hirawlf,  "I  «-ill  nMffitrarl  a  mngiK-t  witli  ci>i>t<«T  win^,aiKl  wiihmil 
the  in«tal  hitherto  Fuppam]  tu  Iw  («svotial  !■>  thU  rr^ult,  for  I  will 
make  tlw  curr«it  re\-olTe  in  a  copper  Iidix."  He  did  so;  sus- 
pended the  conducting  helix,  aod  found,  as  Ik  had  expected,  that 
its  ends  vnre  attracted  and  repelled  hf  tlie  poles  of  the  orditiuy 
magnet,  and  that  when  fn-c  to  move  it  pmnted  like  the  oom|iRK 
needle  in  obe<li«ncc  ti:>  (he  mrth's  tlirtftive  power,  and  tliat  in  liict 
this  mpppr  wir«  hail  the  diirfinctivc  prtii>en!<s  of  a  magnet. 
Amp^e  has  bunt  xtii'li'd  the  Ncmrox  of  electricity',  and  his 
dectnvdynamic  theon*  of  the  action  of  mrreuts  and  of  magnets 
lias  heo)  tboi^ht  worthy,  so  far  as  the  logic  of  its  demonstration 
is  concerned,  of  a  plaoe  new  the  Priitcipia  of  NEwtds. 

ElectroHlynamie  experimeotR  were  now  rapidly  multiplying  and 
numerous  ingenious  fnrm.><  of  apjutrattu  w«re  contrived  to  ilht^tnitc 
the  actioiM  of  nirrvnt^  on  cAcli  other  and  of  currents  on  magnets, 
a  dafR  of  phenomena  wliit.'ji,  from  their  novi^^lly  tit  the  time,  as  well 
W  their  intrinsic  iutere^  some  of  my  hcarent  will  ivcall  as  lia\'ing 
been  among  the  most  surprising  and  fasi-Inating  of  lecttire-rciou 
exhibitions. 

It  was  at  this  stage  of  disnovery  that  another  scientific  genius, 
FAHAnAV,  who  v,ia  detitined  to  be  the  suocesHor  and  perhaps  more 
tlian  the  equal  of  liis  great  instructor,  DavV,  leoving  the  chemical 
labnm  tn  whiob  he  had  already  attained  distinction,  cnteiVxl  ilte 
field  of  electriwl  nvnairch.  AOvr  aiding  Davy  in  1820  in  rciwnt- 
ing  and  extending  Oersted's  exi>eriments  soon  after  they  had  liccn 
announced,  he  sucasodcd  in  protluoiiig,  fi>r  the  first  time,  tlic  con- 
tinuous rotation  of  a  magnet  around  ;iii  elw-lrir  (■oiidii(itj)r  and  the 
converse  rotation  of  tlie  conductor  around  the  inuguet,  and  a  few 
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jesirs  later  entered  upon  Umt  eeriis  of  bvestigatioDs  wliidi,  coa- 
tinued  for  many  years,  gave  to  science,  as  embodied  in  bis  well- 
kflown  "Raicarchee  in  electricity,"  thoae  varied  and  brilliant  dis- 
coveries which  have  placed  him  in  tlie  first  rank  of  the  philo^opliers 
of  modern  times. 

About  the  same  period  our  countryman,  Dr.  Robkbt  Hare,  gave 
a  ucw  iiitere^  to  tlie  stwly  of  electric  eurrent^  in  Another  lupvct, 
that  of  tlicir  beating  energy,  by  bis  invention  of  the  calurinHitor 
and  lU'fiagmlor,  ibe  tariy  pi-odu(?l8  of  hi*  untiring  ingraviity,  which 
in  the  lubunitorifis  oC  fonricr  y(^Hr»  mo  duxzlwl  us  by  tlK-ir  exhibi- 
tion of  tnui»foriiie<l  electric  powiT. 

Allusion  has  already  been  made  to  the  obsers-atioQ  of  Araoo 
in  18'iO,  tliat  an  iron  wire,  surrounded  by  a  helix  conducting  a 
voltaic  current,  became  a  temporary  nuigneU  In  the  same  yvnt 
ScflWF.lor.ER,  of  Halle,  conceived  tlie  i<lea  of  greatly  augitieuting 
tlie  deviating  effwt  of  an  elotrtrie  cnrrenl  on  a  nwguetic  ow-dle 
by  making  it  to  traveiw  successive  parallel  closely  adjacent  coiU  of 
tint  conductiug  wire,  in  which  the  needle  was  HUifpvndcd,  and  in 
tliis  way  (^unHtructtxt  the  well-known  galvanometer;  an  instrument 
which,  as  impravL-d  by  KouiLi,  bcoune  incUspetiNiblc  in  the  meas- 
urement of  current  electricity,  and  which  through  tlie  recent  refined 
improvementa  given  to  it  by  Sir  Wiluam  Thomson,  the  first  of 
living  electriciajis,  has  been  made  one  of  the  mwt  perfect  and  deli- 
cate of  all  known  means  of  measuring  force. 

At  length,  in  18'2'^,  )ui  English  electrician,  Sturobon,  who  had 
dune  much  in  the  cuntrivuncu  of  cl<>ctro-dynamic  apparatus, 
improved  u]M>n  Arago's  experiment  by  using  an  iron  wire  bent 
in  honH!.«hoc  form  covered  with  non-conducting  varnish,  around 
whivh  van  wound  in  an  open  Iielix  t)ie  conducting  wire.  As  long 
se  the  voltaic  current  was  allowed  to  pa*  through  the  conductor , 
the  inclueed  iron  wire  was  made  magnetic  with  poles  like  tlioac  • 
a  horse-ehoe  magnet.     When  the  current  censed,  the  magnetic  force 
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<lu<appvun.tl.  Tliia  ww  Stdrobos's  vk-ctro-miif^not;  and  although 
its  lifluig-povrer  was  email — limited  at  the  utmost  to  a  fvw  pounds 
— it  bad  th«  merit  of  being  in  a  practical  sense  the  first  elcctro- 
magneL 

Atter  malcii^  many  rxpcriment^  witli  this  instrument  and  with 
currvnts  vanouf^ly  a])pli<xl,  ]'nir<7iM>r  KAitu>w,  an  EnglL^h  niaiiie- 
omttctan  and  coginucr,  uinoiuiocd  »»  his  oondu^on  that  the  current 
of  el«vtrici(y,  uiidirr  these  dr(ruiii»tano(»,  >»  m  gruktly  rebrnkd  in 
tt«  progrew  through  the  vriro  tliat  in  u  xhort  distjinco  it !»  ronik-ml 
UKfi|)ablc  of  ftoxiinplisliing  any  dvcidttl  niw-Jiiuiicnl  vttii'ct.  Tlits 
disuuuraging  result  was  mw\c  public  in  the  yuir  182-%  wlx-n  in 
many  quurtirrs  schemes  b^;iui  to  he  iiroposcd  for  tt-Icgniphing 
through  the  modiom  of  electric  toree,  ami  it  setms  for  a  time  to 
have  satifitied  the  minda  of  practical  and  scientific  men  gvoeralljr 
that  an  electro-magneti<'  telf^aph  w.in  iropo»iible. 

Durii^  all  tliii  time  Ameritu  was  cnmparatjvelj  silent.  It  is 
tne  that  CoXR  hod  iinggi.i^tfd  u  vheriiical  tolcgra])Ii,  and  H\nr.  had 
made  numerous  iniprovcmunt«  in  galvanic  R]>[>umtuNr  but  m  yet  no 
n-pn^z^mlutivc  of  Franklin  had  cntertil  the  field  of  electrics] 
n«vurch.  Soon,  however,  there  appeared  on  the  seenu,  finit  as  a 
country  Khoohnagter  and  a  student  in  tlic  Allxmy  Auidemy,  then 
as  a  profiMBor  in  this  Academy,  the  man  whow^  worth  and  HcientiBc 
lubore  we  are  assembled  to  oommcmomte,  and  who,  in  virtue  of  his 
various  di»covcrit»  in  electrical  science,  may  well  be  held  entitled 
to  the  honor  of  such  a  representation. 

Be^ning  his  career  of  original  experiment  in  1827,  Joseph 
Hekry  early  directed  his  tliougbts  to  the  improvement  of  eleetro- 
u^netic  apparatu!*,  and  especially  to  the  development  of  inoreafMMl 
force  in  the  Holl-iroii  cltxtrn-niagiiet.  He  took  up  ihe  ru<]e  iii!«tni- 
Koeol  of  SrcRfiBOX,  ux|)eriineiiliil  with  it,  studiwl  ttic  means  hy 
~%Thich  its  effii-ieiKn-  i-ouKI  Im^  varied  and  augmrated,  and  at  length 
KiMXixdcd  in  so  modifying  its  construction  and  its  relation  to  the 
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vxcttiiig  Mirrcnt  w  to  oonvcrt  ft  into  ui  iiwtriimmt  whit^i,  install 
of  being  nblc  tn  Iwir  n  few  oiii)en<,  or  ut  ia<.»t  n  fi'w  pouDili>,  im 
caixibk  of  (^usUining  a  loud  of  hunilredK  of  pounds,  and  vhuA  lir 
still  latiT  improvemcntx,  perfected  soon  after  hli  removal  to  PrifiW- 
ton,  exhibited,  under  the  impulne  of  but  a  moderate  Iwttery  ptuwr, 
(he  enormous  Riistaiiiiiig  font-  of  more  thnn  three  tJioiL'^iind  jwuiiil*- 

I  call  well  remi'iniiiT  flic  Hilton ish men t  whidi  wan  *TCflt(d  lif  il** 
annoiiDiVQicnt  of  thiH  i«<iilt  and  the  delight  of  thoM  who  fint  «>*' 
noaod  iL    Aa  might  well  be  imagined,  this  striking  achievemto^  ^^ 
oaof  drew  the  atlontioD  of  the.Beientific  world  to  the  rising  Amen'** 
electrician. 

It  was  not  that  there  was  extraordinary  merit  simply  in  eo**' 
Btnii^ing  iiti  np{)amti»  which  would  mipiHtrl  one  thmuand  (¥Wii>*'* 
insttiiui  of  ten,  in  making  a  coloiml  magnet,  bat  the  result  clain*^ 
admiration  because  of  the  series  of  thoughtful  experiments  lca()<<^S 
to  it  imd  to  yet  wider  applications;  experiments  involving  an  iuve*" 
tigation  of  the  la^ra  which  regulated  the  relation  between  the  iK"" 
of  iron,  the  wire  or  wires  wlitdi  enoireled  it,  (he  prolunged  oo**' 
dudor,  and  the  batteri*  which  fnrnishcil  the  power. 

Availing  himwlf  of  tlw  principle  alrouly  applied  in  ScTlwRf*' 
ogr'k  galvanometer,  IIenrv  succeeded  in  multiplying  the  effect    ^' 
the  current  by  causing  it  to  revolve  in  an  insulnted  wire  doiM^'?" 
wouckI  »lH>ut  Uie  iron  core  in  eoiln  of  many  tliicknnwfl ;  awl  w^'^' 
thi«  arrangement  he  compared  the  fotva  developed  by  oirrC*** 
derived   from  <liffercnt  galvanic  elements  and  through  differ^" 
lengths  of  conducting  wire,  and  he  soon  establiuhed  the  fmrt  tJ>* 
Bueli  currents  were  not  of  necessity  quickly  spent,  as  had  l)een  m»  <  "" 
tained  by  IUbiX)W,  bat  that,  under  proper  oonditioos,  they  retail^*" 
an  available  magnetizing  force  after  having  trovetsed  wires  of  o^w 
sidemblc  length.    He  .•'howcd  ihol  for  seenring  tJii?  perflistcnce  oV<* 
gTMt  dfjWani-m  an  ln"«'       **»tteiT  was  re<|uirwl,  while  for  prodni**  "? 

mf  die  currcait  a  large  s***^ 


ADDREHR  OP   PROF.  W.  B.   ROGIIBS. 


85 


faoe-witli  but  few  elenncnbi,  (liat  is,  a  quantity-baUciy,  should  be 
(ucd ;  and  that  iu  tbc  lattur  etna  Cbc  cS«ot  \ni»  greatly  increased  hy 
using  many  squiratv  abort  ooils  to  indotw  tbc  magnrt,  cacb  connected 
witb  tJic  gBlvnnic  souire,  or  iu  place  of  ihestt  a  singk-  thicker  wire, 
fonoiog  thiM  what  he  lermod  a  "  quantit)--miipii-L" 

It  was  in  this  stage  of  his  res^rchcs  that,  ia  1831-32,  Hekhy 
produoid  a  machine  moved  by  electro-magnetism,  and  uxliibited  in 
Uie  Albany  Academy  the  memorable  eipcrimeat  of  tniiwniittiiig 
s^rnals  by  means  of  bis  electro-magnet  through  more  tliun  »  uiila 
of  «ir«,  and  soon  al^  pointed  out  Uie  application  of  the  principlca 
ahown  to  the  transmission  of  intelligence  to  a  distanoo..  This  was 
undeniably  the  first  example  of  what  was  virtually  aa  ekctzo- 
oiagDetic  telegraph,  and  furninhed  a  sctentifio  foundation  for  those 
multiplied  inventionji  wiiit  li  in  later  yt^n*  have  nimle  the  electro- 
maguelit?  tele^mph  co-«jch>nsive  wiUi  the  luvilixed  world. 

We  may  iM>t  here  coiinidor  the  varioiw  olaiui»  of  the  ingenious 
inventois  who  iu  Inter  years  origiuatL-d  the  numerous  details  of 
practical  («l<^rapbf.  It  waa  u  punod  in  which  diaoovery  and 
invenliiin  wcn^  a»  it  hiw  b«^u  euid,  "  iu  llic  air;"  and  it  would  be 
tm[HM?iblc  to  a«»tgti  to  any,  cveu  tbc  most  illustrious  contributor 
to  the  result,  hie  own  precise  ^are  in  the  general  progrewf. 

Not  pauoiog  to  make  furtlicr  applications  of  tlie  discuveriut  n- 
tertvd  to,  80  suggestive  of  grrat  practical  ui^e,  and  not  for  n  moment 
cunsideriog  the  profitable  return  which  might  be  sei-ured  from  them, 
IIk-NKY,  in  the  !*j)tril  of  a  truo  lover  of  sint'iiee.,  ixmtinuetl  his 
iDveeti^tioiii'  in  the  Mime  general  ileld,  and  after  his  removal  to 
Fiiiioetoii  miide  other  and  larger  aililitiuus  to  the  «tore  of  eleotricol 
Icnovi i^^gv.  Here,  repeating  an  earlier  experiment,  he  made  iJie 
im|>orlant  di»cov«iy  of  tbc  msiction  of  the  cnrrcot  upou  it»elf,  («iw- 
ing  what  in  taiiiod  the  cxtn^^-iu-rent,  and  dirriinl  ou  tlit  very  original 
bivestigations  which  revealed  the  existence  and  the  laws  of  iudnced 
currvnls  of  sucoe^ive  orders,  which,  for  tlieir  novelty,  ingenuity. 
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Riul  ooDclufliTenao  in  the  developmeait  of  an  entirely  new  clan  of 
phenomena,  nuiy,  I  think,  lie  rcgurdud  «a  the  taont  remarkable  and 
nlflfyiiml  of  his  eleetrical  nvcarchot. 

From  thi«  time  forward,  until  hie  active  scientific  career  was 
interrupt«(],  and  in  a  measure  terminated,  by  his  removal  to  Waah- 
Eogtoii  to  atwiinie  the  great  nsiKnisibility  of  Ihe  .Smithwiiiaii  trm't, 
HBNltT  continued  liis  zealous  iuvcstii^ntions.  Passii^  in  fiucev^toa 
into  new  dcpartnieute  of  physical  inquiry,  including  qnestions  ia 
atmot^heric  electricity,  in  heat  and  light,  and  in  molecular  phymce, 
and  erobracinii;  theoretical  generalizations  on  the  origin  of  mechani- 
cal power  and  tJie  nature  of  vital  foroe,  he  never  failed  to  enricb 
with  new  fact^  and  new  aaj^eittionfl  every  sul^ect  to  whioh  hig 
philoAOphicat  geniai  was  directed.  Indeed,  it  may  w«ll  be  owd  of 
him  in  connection  with  science,  an  onoe  it  was  said  of  a  literary 
genius  whom  the  world  admires:  "Nihit  idigil  quod  nan  omaeU." 

Into  the  details  of  thesne  researches  and  discoveries,  so  full  of 
interest  to  science  and  so  replet«  with  practical  su^^tfitions,  I  ani 
forbi<lden  here  to  enter,  and  mtist  leave  tJiem  to  other  and  abler 
Itaitd.*,  and  to  a  lew  |>opiilar  ooiu-iion.  NeitJier  can  X  more  than 
passingly  allude  to  tliose  later  laWrs  of  Hkkry,  by  whioh  lie  iiiiti- 
attxl  a  xystent  of  m(>teorolQgiail  mti&roh  on  a  unifonu  m«liiod  and 
of  national  «>mprchensiven«*,  nor  to  the  great  iuiprovement  which 
he  introducul  in  our  light'-houw  illumination  and  our  fog-dgnalfl, 
or  in  connection  with  the  lu^t,  to  the  admirahio  series  of  observa- 
tions tindertaken  to  elucidate  the  acoustic  phenomena  due  to  varia> 
tioas  of  atmoBpherio  movement  and  density,  observations  in  whiob, 
as  we  all  know,  he  was  xealoosly  engaged  until  but  a  few  nionths 
before  iJie  time  when  thw  vet<MTin  philoiKipher  wa»  compelled  by 
failing  health  to  retire  from  the  fieUI  of  hi*  bcnefi(«rit  activity. 

On  reviewing  tlie  long  and  fruitful  career  of  Professor  IIeN'RV 
we  are  impressed  by  his  ingenity  and  accuracy  as  an  experimentalist 
and  by  his  clearness  and  breadth  as  a  scientific  tliinker.    Of  the 
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fonner  of  these  qualifiratdons  we  have  proof  in  the  KadineHS  with 
wLioh  lie  could  derem  incnns,  at  oDce  Himple  mid  effitneot,  for 
his  inveetigatioiw,  such  as  are  seen  in  the  con&tructiou  of  bis 
fitst  electm-maf^neUc  manhiiie,  in  the  oonveraion  of  tJie  elet^ro- 
m^net  into  a  nunns  of  Mgnnlitig  at  a  dUtance,  in  Uie  thermal 
tehiwopc  hy  whicli  he  noted  thclii'ut  retlcc-k-«]  rrninolond.tordii'taiit 
oljectB  on  the  land,  in  hie  device  for  miusuring  the  velocity  of 
projtictilw,  and  in  that  hj*  which  iie  ninwured  the  tenaci^  of  liquid 
films  of  difiering  ciirvatore,  uiticipating  Pl^T&Au'rt  later  and 
failer  reeearcheB,  and  in  numerous  other  instances  whidi  we  may 
not  here  recount. 

Of  faiA  eJ<arne»i  and  comprehensiveDeas  in  the  discut«ion  of 
ecientifio  qui'^ons  pe^hapei  no  better  example  can  l>e  cited  than  tlie 
reninrlcHble  (lapcr  on  the  "Origin  of  meciianiral  power  mid  the 
nature  of  vital  foroe,"  whieli,  followinK  at  a  very  short  inlerva!  the 
publtcutions  of  Grove,  Mayer,  uid  JoOLE  on  the  eonwrvation 
of  forces,  for  the  Unt  time  clearly  expounded  and  iUuMtratetl  the 
application  of  this  the  grandest  of  the  generalizations  of  modem 
flcience  to  the  organic  world. 

Ingbiiiotfet,  walouft,  and  patient  in  ejqtcriment,  IIenby  was  moNt 

ooneciGntiofn  in  reporting  hia   rcmilts,  allowing  no  preonneeived 

theories  to  modify  tiie  record  or  to  wurp  tlie  concJiiiiioD^  to  which  U 

ixnnted.     Ha  loved  scientific  truth  supremely,  and  the  (li:40ovcry  of 

It  was  a  source  of  unalloyed  delight,  for  he  hud  early  hoen  a  greedy 

eeclier  of  knowledge,  and  had  teamed,  as  Lord  DAtxtN  has  Maid, 

"that  "whili!  in  nil  otlicr  pleswuris  there  in  natiety,  of  knowledso 

"^ere  is  no  satiety,  but  satisfaction  and  appi'titc  are  pcr{>etually 

interdiaogettble." 

As  in  the  case  of  meet  men  who  have  attained  eminence  in  seienee, 
Henby  osed  his  imagination  as  a  stimulus  and  even  as  a  guide  to 
Ilia  investigations;  but  while  in  Uie  eouriie  of  h!:H  work  he  muld 
Kiot  hut  frame  liy]iolhet«r(,  he  treated  them  as  but  the  scaffolding  to 
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ait]  ID  building  the  solid  ^trurture  of  pliysital  truth,  to  be  (hrowo 
to  the  groiiiHl  as  mwo  as  the  wall8  were  conipluUnl. 

Prt)fias»or  JIexrv  wan  strongly  itubnul  with  tkmtpirit  of  indoo 
live  philtwopliy,  und  knew  how,  in  seureliing  for  fttrue generalization, 
to  cariy  out  the  pnicoifl  of  Butvccesive  ioccluaion,  to  try  this  and  tlieu 
the  other  experiment  in  order  to  <liaoover  whioh  of  his  tlieoriEs 
oorrt«[)Ond<.-d  witli  the  facts,  bclii:ving,  doubtlues,  witli  tki-  wittimt 
of  Frfnehmca  that  a  theory  Is  like  a  mouse,  which,  aOiT  poKeing 
through  nine  holes,  may  be  caught  in  the  tenth. 

Altliough  aocustonied  to  distinguish  strongly  between  the  merit 
of  tJie  disntiveiy  of  a  acicntille  principle  and  that  of  inv^tinu 
thruu^h  whieii  tltc  prineipli;  was  to  be  ajipliod  to  tlio  world's  use, 
h«  well  knew  how  luva'parablc  arc  the  two,  and  how  greatly  even 
inventions  not  directJy  mspired  by  gdoncc  have  quickened  Its  march 
and  extended  the  Held  of  it^  activity.  The  large  humanity  which 
wait  a  umrkixl  feature  in  his  (;hara[4«r  lud  him  to  welcome  heartily 
every  iititatiec  of  inventive  applimtiou,  as  well  when  simply  con- 
durive  to  the  wi^>lfarc  of  society  as  when  giving  to  wiienec  a  new 
implement  for  invi.'^tignliun.  Tn<]c<.il,  tJiv  gvuiutf  uf  Hexry  wmJ 
eniinentiy  pructiud,  if  wo  cjctcnd  this  term  to  embrace  the  highest, ' 
mdest,  and  most  enduring  forms  of  utility.  Valuing  highly  a 
Intimate  hypotlie»is,  he  bad,  I  think,  no  relish  for  tliose  flights  of 
the  imagination  in  which  men  of  ncience  sometimes  indulgn  tliejn- 
Bclves  amid  r«^ioa'f  of  pun>  <'ynjw>Uire  or  of  viiguc  and  indcterininate 
data,  iu  the  hojH*,  by  the  i4{h;11  of  u  profound  mathtmuticK,  to  convert  | 
shadowy  «u^c»tiouH  into  substimtial  truth. 

Large  an<l  accurate  as  were  his  attainments  in  physical  soicnoe^ 
Hk.nky  wna  too  modest  and  too  just  to  dogmatize  on  questions  in 
n^nl  to  which  opinions  are  divided.  Whatever  were  his  conviiv 
tiou^  III  matters  iraii.M^iiding  .Hi-ientilie  inijuiry  and  proof,  he  did 
not  allow  them  to  \x  the  istan^lard  by  which  other  consaeooes  wetwl 
to  be  jadgcd,  and  he  felt,  as  I  cannot  but  believe,  tliat  dogmatUtn, 
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vhere  there  are  grouucU  tor  doubt,  in  aiiy  jiroviiuM;  of  Uiotight,  i« 
iDJurioum  to  thv  caum  of  truth  and  mcumputiblv  nnth  thut  gi.-niiintt 
pliikeopb^r  which  recognizes  bow  small  la  the  a^ment  of  our  actual 
knowledge  »» ly^mpared  tn  the  Infinite  sphere  of  ]>ae«iblo  discovery. 
fn  oltftsing  thi?  inipfrfect  noticv  of  tlic  Ial)or«  and  the  oharaolt-r  an 
a  j>hiiot<o[>her  which  have  given  lo  Joseph  Hexbv  bo  high  a  [iliicc 
among  the  men  of  science  of  our  diiy,  and  ]iu\'o  won  for  him  the 
erowning  honor  of  tJiis  natloDfil  memorial  meeting,  I  am  led  to 
allude  to  the  illustration  whieli  he  lias  furnished  of  the  peculiar 
genius  and  teniperament  of  the  Ainerii-an  people.  Id  his  example 
we  Bee  that  otunbinaLioii  of  the  prnr-tiisil  and  Uie  philottophical  which 
we  taay  claim  as  ehanteteriittic;  of  our  nation,  and.  which  rrfut(«  the 
cfaa^e^  somctinieK  made,  that,  although  fertile  beyond  other  luitioDfl 
to  invenUon,  we  do  not  riric  lo  the  higher  level  of  fidentifie  thought. 
Nor  can  I  refrain,  in  this  connection,  from  appropriating  to  our 
countiy  the  words  in  which  Milton  eo  nobly  characteiized  the 
capacitJes  of  the  great  nation  of  which,  in  his  time,  we  were  a  part: 
"  A  nation  not  alow  and  dull,  hut  of  a  quick,  ingenious,  and  pienv 
log  ftpirit,  acute  to  invent,  »nhtle  and  .tinewy  to  dLtoourse,  and  not 
beoeatb  the  reach  of  any  point  the  highest  that  human  capacity  can 
soar  to." 
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Is  the  presence  of  these  fathers  of  science  who  have  honored  this 
oooUiioD  with  their  wisdom  and  e]o(iuence,  I  can  do  but  little  luorc 
than  «z[>rc#  my  gratitude  for  th«  noble  contribution  tbey  have 
made  to  tbix  national  expratetion  of  love  and  revprenoo.  So  com- 
pletetjr  have  tJiey  ooverwl  tlie  ground,  so  fully  fiavc  they  sketdied 
tbe  great  life  whioli  wo  celebrate,  that  nothing  in  left  but  to  lingttr  a 
moment  over  the  tribut4»  tliey  have  ofllrvd  luid  select  here  and  there 
ft  »pednl  cxcvU«ncc  to  carry  away  as  a  Iftsting  uieinorial. 

No  page  of  huniau  hii^t^irj*  is  no  tn»truc-tivc  and  )i;igntficant  us  tbe 
record  of  those  early  inHueucott  wbicli  develop  tlie  character  and 
direct  th«  lives  of  emioetit  men.  To  every  man  of  great  original 
power  there  comes,  iu  early  youth,  a  moment  of  sudden  diitcovery — 
of  self  r«0(^iitian — when  his  own  nature  19  revealed  to  himsvlf, 
when  he  tntclies,  for  th«  Rnl  time,  a  strain  of  that  immortal  song 
to  which  lits  own  spirit  an!<wer»,  nnd  which  becomes  theoccfortli 
and  forever  th«  inspiration  of  his  life — 

"LIka  noblo  miul4  aaU>  ooblc  wordi." 
More  than  a  hundred  years  ago,  in  Strasburg  on  the  Rhine,  in 
obedience  tti  the  romuiands  of  his  fattier,  a  German  IncI  v>-oi<  reluct- 
antly studying  th<-  mycteries  of  the  <'ivil  law,  but  fewliog  his  spirit 
9s  bcitt  he  could  upon  the  formal  and  nrtifioial  |MK<tr}'  of  his  native 
latod,  when  a  page  of  Wtl.l.iAH  SUAKEsrEARE  met  bis  eye  and 
ohanged  the  whole  current  of  his  life.     Abandoning  tlie  law,  he 
treated  and  orowned  n'ith  an  immortal  name  tlie  grandest  epodi  of 

^^mwn  literature. 
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Becording  his  own  experieoce,  he  says:  "At  the  first  toiKJii^ 
Shakespeare's  geDius  I  made  the  glad  confession  that  aomtihing 
inspiring  hovered  above  me.  -  -  -  The  first  page  of  his  that 
I  read  made  me  his  for  life ;  and  wten  I  bed  finished  a  ^i^Ie  play, 
I  Btood  like  one  bom  blind  on  whom  a  mirsculous  hand  bestoWB 
sight  in  a  moment.  I  saw,  I  felt,  in  the  most  vivid  manner  the* 
my  existence  was  infinitely  expanded." 

This  Old  World  experience  of  Goethe's  was  strikingly  repiO" 
duc«d,  though  under  different  conditions  and  with  different  result^*) 
in  the  early  life  of  Joseph  Henby.     You  have  just  heard  tl»-^ 
incident  worthily  recounted;  but  let  us  linger  over  it  a  momen'*^ 
An  oq)han  boy  of  sixteen,  of  tough  Scotch  fiber,  kboring  for  hS^ 
own  support  at  the  handicraft  of  the  jeweler,  uocoDscious  of  hff^* 
great  powers,  delighted  with  romance  and  the  drama,  dreaming  »:^c 
a  possible  career  on  the  stage,  his  attention  was  suddenly  arreeteiC^ 
by  a  single  page  of  an  humble  book  of  science  which  chanced  !>':' 
fall  into  his  hands.     It  was  not  the  flash  of  a  poetic  vision  whicVs- 
aroQscd  him.     It  was  the  voice  of  great  Nature  calling  her  cJiili- 
With  quick  recognition  and  glad  reverence  his  spirit  responded.  ; 
and  from  that  moment  to  the  end  of  his  long  and  honored  lifie^ 
Joseph  Henry  was  tlie  devoted  student  of  science,  the  faithfva-I 
interpreter  of  nature.  * 

To  those  who  knew  his  gentle  spirit,  it  is  not  surprising  tJia.^ 
ever  afterward  he  kept  the  little  volume  near  him  and  cherished  i* 
as  the  source  of  his  first  inspiration.     In  the  maturity  of  hie  fan^ 
he  recorded  on  its  fly-leaf  his  gratitude     Note  his  words:   "Ulib 
book  under  Providence  lias  exerted  a  remarkable  influence  os  n^ 
life,     -     -     -       It  opened  to  me  a  new  world  of  thought  in*' 
enjoyment,  invested  things  before  almost  unnottced^th  the  high»* 
interest,  fixed  my  mind  on  the  study  of  nature,  and  caused  nw  *" 
resolve  at  the  time  iif  reading  it  that  I  would  devote  my  life  to  tb* 
acquisition  of  knowledge," 
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Wc  liwvc  Iwunl  from  hU  voncrable  aseofiat«!  with  whnt  r«olute 
pervoTpranoe  be  trained  his  minti  and  maniimled  his  pownt  for  the 
Jiigber  raalmH  of  science.  Ho  was  tli*"  firal  Aiwrioan,  after  Fu.\nk- 
JJN,  who  niaile  a  series  of  sun^^ful  ort^nal  experiniPtiM  in  eleo- 
trieily  and  m^netiflm.  lie  vnterwl  ilic  niiglitj-  line  ol'  Voi.ta, 
Oai.vaxi,  Okrited,  Davy,  nnd  AitPfeRE,  the  gnat  ejqiloring 
l})!!!^^))!!!^!^  of  th<-  world,  and  ndrlatl  to  thvir  work  n  final  great 
diK»vcr>-  whicb  made  tht-  <;lwtn>niniin<'tic  teloKraph  iXMSible.* 


kfaiaHKP  from  kii  kddr«B  whloh  I  dcllTcrpd  ai  thr  Moshe  rapmurlul  mi'FtlUE.  In  tho 
nail  (ir  thcHoiiwof  Bo|>r«i-iit»Uv»*.  April  Id,  Iffl: 

"TliO'liv^in-fniiRni-lli-  (iil<>igni[ili  li  titit  I'mlHKlt limit, tmlKtilany  tli*  Inmrimtliui, 
oT  Ruuij-  csatiuln  of  thoUKti:.  of  many  (cDemtloiu  of  vRiirl  in  f  lU-lt  fruRi  niilitro 
«nc  of  her  dM-i**!  niyttnrlM.  Jin  one  ninn,  no  one  wntury  could  hiivc  iiohlpved  IL 
II  la  Una  nlilld  •>>  111*  huuuu  num.  '  Uin  hrlr  tit  nil  (h*.  ■«•■>.'  Hov  wnndBrful  wnv 
the  ib^pa  vhlch  l«d  to  IIk  vrnillon!  Tli?  very  nuid?  or  Ihln  trlivniptilo  liistrunifiil. 
bean  rieom  ol  lU  hlrtory  — '  rttolrit,  maencUP.'  Tho  flntt,  nfimivlfprHn  the  bit  of 
J*llr>w  ainTpfTr  whtmv  i|iiAUtl«<l  of  ■ttnii^lLtxi  unci  ntpulHljin  wi<r<i  illuiJvi-ri'd  try  n 
QnwIaD  phllnwrpherlwcotjr-nmrcmtnrlFi  niiu:  nnd  I  hi-  M-rund.  from  MniinF<Hlu.  Ihc< 
TlIUco  of  Anift  Minor,  where  tint  wnn  round  the  ImuIhoho.  whoae  toneli  turnnl  Iho 
nCHdU  ftirwT>r  In  lhi>  Nirth.  ThiWT  wi^m  Ihamrtlot  ftiriDHlii  which  lliiil  >ulit,1o,  oil' 
pITvadln(|iamn'VuaI«it  Itwit  to  men.  In  lliit  eli[ldboodof  (he  ntrr  mm  (tood  dumb 
la  the  fimenepot  lU  tunre  tertlbliMiuinirc  nidi  Ion  >,  When  llsleiimed  la  Iheiiurpio 
Minus,  iir  ihot  diiHky-n^i]  ITtiin  lliii  chiudit,  II  wmt  lliit  ryii-ni>ili  or  un  nnuT)-  Clod,  bo- 
ftireiahotn  mortaUqUHlledlu  helpleu  fmr,  Wlirn  the  elertrle  I  lulu  hiirrmi  blue  on 
ItiC  *p«kr>po1nl*  of  the  Roman  leffloni  It  ■ro'  to  them  nnd  Itietr  Itudrn  n  porteDt 
fmcn  U>D  Rudjt  bwkoiiliiu  t)i<-iii  Iii  victor)'.  Wlimi  thu  phuviitmri'iciuir  Uttlil.  which 
Uiai*ll(inMIII(«ll8a1nl  Elmiir»'iinte.hiii*rn1  In  Ui*  miixlH  mid  ximr*  uf  l.lii-  Itomsn 
•lilp.lt  WW  OwiorkndpDiliU.  twin  Kodii  or  the  iira.guidlns  thotnkrlnorloport.or 
Uiobmcon  of  an  arvnicliiii  Ond  Inrliiji  liliii  tudiwltt, 

"When  we  coDildcr  the  Bta rill DK  fomiiln  vhlch  lbl(*loiD«iitproiiri>U  Itseir.  U  !■ 
Ik0<  vurpTL^tnir  ihiit  lo  n^Aiiy  eenluiie*  elupHxl  before  men  dured  to  eonrroiit  and 
•IiHallciii  ll«  iiwIVil  injmtr.ry.  And  it  wtu>  DtMni;  Ibnt  here,  In  Ihln  new.  rr«  world, 
theflmt  vnnirrreitrne  ri-viiillHit  looiir  KKA:<ki.rx  lint  Knwt  truth  that  llii'  hitbltilnK 
nt  the  i^y  ondlht'  eleelrlelty  of  the  Idbomtory  were  one;  thut  In  lhe«Lmpleelf>etrlo 
toy  w«w  nobodiiiJ  hII  the  mytHrrlen  of  the  thundprboli,  IJnlll  nenr  ilm  lirirlniilm 
of  tbp  fimtnit  e^ntnry  thii  only  knovii  mrtlnxJ  or  privlnirlnir  Hfolrlrlty  wiu  by  mt^ 
tim.  Bnt  the  discoveries  of  Oai.vani  In  ITtNI.  nnd  of  Volta  Id  1^10.  rcaulied  in  llVO 
Iimilurtliia  of  rlertrlelty  by  (.he  eriemCml  Heilciii  or  neld«  upon  nii'Ialn.  Aiid  iiiitr  to 
Ih*  vntUI  ttif*  (iilvnTiIti  Tinttiiry  and  T-tit*  vi^ltiilr  plli'.  iiTad  llir  tLwLrln  enrinit^  TlilH 
vaa  thftlnt  iteptn  thnt  pnib  of  tni»lirm  dltrovrr}'  whleh  led  to  the  tclcxmpli.  Bui 
niTlhnr  dlaniivTle*  wf r*  nwcinnrj'  lo  muke  iLu  ti'lecmpli  poHllilo.  Tho  iipit  itriwl 
ftt«^«aiitnk'<nby  OKkHTKti.thi'Kwrdlflli  prnrcwtjir,  whn.  In  IKIIk^l^i.riiiidi^  tlli'iUncwerr 
tliu  thv  needle  arhm  pluvd  nenr  tbe  iniliiirilr  hiiftrry  trnn  dv nested  (it  rlghl  nnKlf* 
VlUi  Uic  ek«lrlR  carrcnt.  tn  the  fnur  modnrt  piNCeii  In  whieii  OuurTRD  uiiiioutiiwil 
tlila  4larovi*ry  t^ilhv  world  the  iK'Utui  wif  i>laeinvnio«nc-tl»iTi  witn  ftKiTiiI.  A*  PhAWK' 
l>IX  had  exhibited  Thrreliitlun  briween  ItEhtnlntand  the  rteetrle  fluid.  KiOERimD 
BCblliiml  Uic  relation  between  mDcnellun  ond  eleetrlelty.  From  tfW  tn  IKA  hII 
■Hmbti  tj  WW  rurtlier  develnped  by  Davt  ntid  SrriutKox,  of  Enjiliuid.  and  Abaoo 
•ad  AMTtSK,  Of  Fmnrv.   Ttivy  ftniiid  tliHt  hy  Hxndliig  t>  l^u^^«Dtor  vlwtrlelty  thrDUtth 
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It  remaiiiwi  only  for  iIk  invcutor  to  oonstruct  an  instmmtmt  and 
an  alphabet  Profe^^r  Hekrv  rvfuau]  to  nAp  »iiy  i»u»[u&ry  re- 
words From  lii»  grcut  discovciy,  but  gave  freely  to  Dumkind  what 
natun;  and  rxuenw  hnil  givi'ii  to  hini. 

I  obiwrvc  that  tfatxc*  venerable  gvutlemcn  who  have  spoken, 
expn«s  M>iiiv  n^ret  tliut  I'rofowor  IIekuy  left  their  higher  circle 
to  come  down  to  ua;  and  to  some  extent  I  share  in  tbeir  r^ret. 
Doubtless  it  was  a  great  loss  to  gcienoe.  I  remember  that  Aoasbiz 
once  said  that  he  had  made  it  tlie  rule  of  his  life  to  abaodon  any 
6cienti6c  investigation  as  Mx>n  as  it  l>ecame  useful.  I  fancied  I 
oaw  him  and  his  brethren  going  b<;yond  the  rt^ioit  of  pcrjietual 
ftwtf  np  ROioog  the  wild  el(snKnt)(  of  nature  and  tho  hidd^'n  ray'stc* 
ric«  of  licicnu.-,  and  when  tJie>'  had  made  a  di«oovery  an<l  brought 
it  down  to  the  line  of  rommorcIaL  value,  leaving  it  thtav,  know- 
iug  tliut  the  world  would  make  it  useful  and  profitable,  while  tJiey 
went  buck  to  resume  Utcir  original  ^-art-Ji.  I  do  not  wonder 
that  tliese  men  regretted  the  loss  of  sueh  a  comrade  as  Joseph 
Heshy. 

But  Homething  it;  due  to  tlie  millioim  of  AmeritWLii  o«it»ide  tlw 
circle  of  iHTteuee;  and  the  Republic  hiw  tlic  right  to  call  on  all  her 
children  for  serv'ioe.  It  waii  needful  that  the  Government  should 
bave,  here  at  ite  capital,  a  great,  luminous-minded,  pure-hearted 
man,  to  serve  as  its  counselor  and  friend  in  mattera  of  acdeiHC. 


ft  wliw  «oll«it  amoni)  n  piece  ot  u>n  Iroo.Uii^  iroD  Iiponmr  ■  nui«nct  whll(<  IbPcuxrimt 
•g—  r«i'«lnf .  Bill  riMiil  tulioa  uiHgiiM  wtivu  tliii  currriii  wiw  LrukCD.  TblaKnvaaa 
InUrrBillli-ut  {wwrr.  n  power  to  Knpi>l«  Bid  lu  Int  gi>  nt  lliv  will  of  thu  i>l*cU1claa. 
Axrkiuc  iuscmUiI  Uiat  A  WlcKmpb  vai  pomlbln  bjr  apiil  jIdr  UilipowrtoB  ne«(U*. 
Ill  Itl^,  llAHl-tiw.  of  l^ntfliLiiil.  iiimlt-  (-iiHTlmiriilji  U>TtTi(y  Xhi*  ta^ggmUnn  nf  Ui4i  Ui|^ 
Gniph.  unit  iironounevd  It  imprncl  losblo  on  the  RToniiil  Ihol  tliv  botlirliv  (bpti  attd 
HiiuJil  iiul  wtid  ilii-  fluid  Uiriiu)[b  rv<-ii  (vi'>  huiiilrfil  feet  of  win  wllbuut  ■  HMUlbl* 
illRiinulloii  nf  lu  torvT.  In  isll.  Jmuith  IIk!<kt.  tuiw  Hnrrcteryof  Ibn  HaillhiwnlM 
ilwlltulloii.  lb«Q  BiirufCHor  at  Albany.  New  Voik.  u  the  raullornuiucrouiPiporV 
menu,  dUcorrml  u  mnUiud  by  wbtcli  lie  priHluwil  m  bnii^ry  of  nli'b  Iniciulty  ■■  u> 
onRMii*  Uii>  dtlArully  iiwkcn  of  by  Uakuiw  in  tUO.  Br  moaua  at  ibki.  Ids  <U»- 
covcr?.  h"  (iiAcnirlliKil  »ofX  Iron  al  ft  tlTvnt  dlttjuicp  from  tbe  balCrrr.  polDIAl  out  tJko 
tuet  tbnt  n  icl<«n|>b  wiiii  poMlbl*,  luid  uRltuilly  miiii  k  ImiII  by  iimuin  nf  the  vlMitn}- 
niftKiiet  iu-llii|[  III!  ■  Iniiii  wire.  Thin  wiu  llw  jiiit  itcp  lu  tho  MriM  of  iml  dlic<>*< 
•rl«  which  |>«y<Y<dptl  Ibc  lovciitkin  of  iJie  toitvropb." 
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finch  an  utlvuor  vras  dc-vvt  more  »c«lcd  thao  at  Ute  date  of  Profe»> 
SOT  Uenrv's  aiTi\'sl  at  the  cajiitul. 

The  distinguished  scientific;  gentlemen  wlio  have  addresMd  U8  so 
eloquently,  have  portrayeKl  the  difficulties  nhieh  bcsMrt  the  Ouvcrti- 
sneot  in  its  attempt  to  detenuine  how  it  should  wbely  and  worthily 
execute  the  trust  of  Suithm>n.  It  waa  a  perilous  moment  for  the 
credit  of  Anericd  w)i«a  tJtat  bequest  was  made.  In  his  Ui^ 
catholicity  of  mind,  8mitH80N  did  uot  trammel  the  bequest  witli 
conditidiw.  In  nine  word«  lie  sot  fiLWlh  i»  oliject — "iVir  the 
itKoxaEv  anii  difTuiuoii  of  knowli'd^'  amuug  nwu.''  He  tuskvd  and 
believed  that  America  would  interpret  hie  wish  iu%bt  und  with  the 
libera]  wisdom  of  science. 

A  town  meeting  is  not  a  good  place  to  determine  scientific  truths. 
And  Um!  yens  and  nays  tli«t  nre  mlled  from  this  desk  from  day  to 
day  are  not  the  guprcmc  t4»t  of  (tdeni^,  a«  tlie  country  finds  wlieu 
wc  attempt  to  Mttle  any  sdentlfic  question,  wbctkcr  it  idatix  to  the 
polaiisoope  or  to  finniy^ 

For  ten  yearn  Congresa  wrestled  with  those  nine  words  of  Smith- 
son  and  could  not  Itandle  tliem.  Some  politi<al  pbiloAopliers  of 
that  period  t»eld  tlinl  we  had  no  conntltutiooal  authority  Ui  atxvpt 
the  pft  at  ail,  and  proposed  to  send  it  back  to  >liigliuid.  Every 
conceivable  pro|iosilion  vtan  made.  The  oollegts  i-hi(ehed  at  it;  the 
libnrifs  wanted  it;  the  publication  tiocictiut  dtsired  to  scatter  it. 
Hie  fortunate  settlement  of  the  question  was  this:  after  ten  yeara 
of  wmnjtling,  Congress  was  wise  enough  to  acknowledge  ite  own 
ignorana^  and  autliorized  a  body  of  men  to  find  some  one  who 
knew  how  to  settle  it.  And  these  men  were  wise  enongb  to  choose 
^ur  great  comrade  to  undertake  the  task.  Sacrificing  his  brilliant 
prospects  ns  a  difxnven'r,  lut  undertook  tlie  ditlicult  work.  He 
draJted  a  paper,  in  wliii-h  lie  offeixd  nn  interpretation  of  the  wUl 
^  Shithson,  niap|Kil  out  a  plan  which  would  meet  the  demauds  of 
ftdencF,  and  subruitted  it  to  Uie  suflrage  of  the  republic  of  sciejitific 
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iebolais.  After  due  ilvliberation  It  raxrivvtl  ihn  alnMSt  iiiMnimoos 
approval  of  the  scienUHc  world.  With  faitli  and  Btupdy  pwree- 
veraace,  he  adhered  to  the  plau  and  steadily  resisted  al)  attempts 
to  orerthrow  it.  ^H 

In  the  tliirty-two  yenrs  during  which  he  administered  Ih**  prm^ 
trust,  he  never  i»w(rrve<l  frciin  hbt  lirst  piirpoM*;  and  he  suox«<led  nt 
last  in  rct^inng  the  idvu!  with  whii^h  he  »>et  out.  Biit  it  lins  taken 
all  that  time  to  get  rid  of  the  incumbrances  with  wliivh  Congrcw 
had  overloaded  tlie  Institution.  In  this  work  I'rofir^or  Henry 
Inught  th«!  valuable  l^eeon  to  all  foundpn  and  supi>ortcn  of  colleges, 
that  the^~  should  pay  Igtm  for  brick  and  mortar  and  more  for  brains. 
Under  the  first  orders  impotied  upon  him  by  Oongreae,  he  waa 
required  to  exjieiid  $25,O0U  a  year  in  purchasing  hooks.  By  wise 
rebifltanoe  he  managed  to  lengtliej]  out  the  period  for  that  expendi- 
ture ten  yeflr»;  and  a  few  years  ago  lie  had  tlie  8atiafaction  of 
seeing  Congr(«i>  remove  from  the  Institutian  the  heavy  load  by 
ttuefcrring  the  Bnilthsonian  library  to  the  Library  of  Coiif^row, 
TIr'  fifty-eight  thousand  volumes  and  forty  thoumiid  [Nimphlcts  of 
rare  scientific  \'alue  which  are  now  upon  our  shelve,  have  atlded 
greatly  to  the  value  of  the  national  librarj-;  hut  their  tare  and 
preservation  would  soon  have  ahrtorlied  tlie  resourisB  of  the  Kmitli- 
sonian.  When  Conjure!*'  iihnll  have  taken  tlie  other  innumbranoe, 
tiie  national  inu»c»m,  off  the  hniidii  of  tlie  Iiiitljlulion  by  making 
fit  provision  for  theoftre  of  the  great  collection,  tliey  will  have  done 
fltJIl  more  to  realixe  t)ie  idcfut  of  Priif(i^«u>r  Hrxry. 

He  has  utood  by  our  Bide  In  nil  tln-«-  ywiw,  nteeting  every  gtcftt 
quet^tion  of  eoteiicv  ^vitJi  that  calm  Hpirit  which  knew  no  liastc  and 
DO  rest.  At  the  call  of  his  Government  he  disooveml  new  tnitfas 
mid  mustered  thcni  Into  its  ser\'ice.  The  twelve  hundred  llglit- 
houses  that  shine  on  our  ahoree,  the  three  thousand  buoys  atof^  ou^_ 
rivers  and  coasts,  testify  to  his  faithfulness  and  efficiency.  ^| 

When  it  became  e\'ident  that  we  could  no  longer  depend  upon  the 
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wItiiU-  fi«lterie«  to  supply  our  beacrtn-ltghia,  he  began  to  Kearch  for  a 
mbstitute  for  Hperm  oil ;  aoil  ailter  a  tlioiiMititl  palient  dxpcrinicditx 
be  nude  the  dtsooverj-  that  of  all  the  oils  of  th«  worlJ,  ihv  common, 
rheap  lard  oil  of  AiiH'ricu,  when  huitcd  to  250"  Fuhn-uhcit,  iMS-ame 
the  best  iUiuninunt.  Thut  (liscovory  gave  us  at  onoe  an  unfailing 
mpplv,  anri  for  muny  yvam  saved  tlic  Treasury  a  iiuudivd  thou^iaiid 
dollant  a  year. 

He  hud  no  Euch  pride  of  diacovety  as  to  ding  to  his  own  methods 

when  a  better  oould  he  found.      lie  hns  recently  testeil  the  qualities 

of  petroleum  a§  sii  illuniinant,  and  recommended  its  use  for  the 

Emaller  lights.     In  instaiicefl  far  too  nunierou»  to  be  recounted  we 

have  loi^  had  thix  nmii  as  our  coun!<elor,  our  guide,  aiid  our  friend. 

Diiriug  all  tli«  yeaw  of  iii«  sojourn  imiong  us,  there  ha»  been  one 

(tpot  in  lliis  rity  lU'ttw  which  ttie  shiulow  of  purti^n  jtoliiiffl  has 

never  fallen;  and  that  wa*  the  ground  of  the  Smithsonimi  Ini<tilii- 

tion.     We  have  sgcu  in  this  city  at  l>:a«t  one  gnat,  high  triii<t  80 

fuithfully  ilist-liargod  for  n  third  of  a  centurj-  that  no  brcsth  of 

su&ptinon  hus  ever  dimmed  ite  record.     The  Board  of  Regents  have 

meea  I*Iofe68or  IIeskv'b  aceouuts  all  closed;  and,  al'ter  the  most 

^ffd  examination,  tlie  unanimoui*  declaration  is  made  tiiat,  to  tlie 

laat  cent,  during  the  whole  of  that  periixl  hia  ttnanoial  ndminifltration 

"*B8  w  fauItJcw  and  comjilrte  as  his  dismverie*  in  scienoe.     The 

Hawing  of  i<»eh  an  example  In  tliii*  city  ought  at  leiu^t  t'>  do  .wnie- 

thing  to  rCCTineile  Onvv  men  of  soieiiw  to  the  los*  llii-y  i<utrered  when 

titeir  friend  wa»  <^nllcd  to  serve  the  Goverimicnt  at  it«  (.'apital. 

Reinembi-ririg  his  groat  mrcer  as  a  man  of  «ciein»,  as  a  nun  who 
Served  his  Go\'ermncnt  with  singular  ability  and  faiUifnlniTW,  who 
"Vfflis  loved  and  venerated  by  every  circle,  who  hkwwxi  with  the  light 
«>f  his  friendidiip  the  worthiest  and  the  best,  whose  life  added  new 
I  luter  lo  the  glory  of  rJie  hnman  race,  we  shall  be  most  forttuiate, 
xf  ever  in  tJie  future,  we  see  his  like  again. 
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ave  found  hf  ntxatt  sad  experiences  in  tlua  Hall  that 
no  rBspectw  of  persons.  Neither  is  he  a  pespecler  of 
seasons,  lie  may  choose  the  merriest  monUi  for  the  saddest 
bereavement.      In  May  last,  when   the  son  was  n-arm,  the  aky 

■  blue,  tbe  flowen  in  bloom,  and  the  trees  luxuriant  in  leaf,  be 
entered  yonder  (|uaint  stnioturc  secluded  ainid  it»  greenery-  and 
b<m3  away  one  of  our  rarest  niimis  atid  purest  men.  By  vm;  fatal 
wrench  of  his  skeleton  hniKl  a  i<{i)endid  career  of  eighty  y&irs  was 

■  cloaed;  in  a  iwiukling  the  one  hard  problem  of  a  long  and  studious 
life  wuseolved;  the  wonder-world  beyond  liud  bi-come  a  "discov- 

■  end  country"  to  Josepti  Hejiry.     fb>  ^i^iuon,  we  trust,  is  per- 
'      pctual  May  to  him.     Its  new  life  removed  from  him,  if  not  from 

bis  bereaved  family  and  friends,  the  sting  of  death,  aud  from  the 

I  grave  it«  victory. 
The  lightning,  which  had  been  evoked  by  him  to  transmit  its 
install taiM-nuii  ntiwta^^  to  the  remot^t  parts  of  the  earth,  upcd  nn 
its  quick  emmd  to  tell  the  learned  of  all  land.'t  that  an  jiit«llei-IUB] 
magnati^-  had  been  translate].  The  magnctio  cord  tvliose  lin«t  duly, 
m  arranged  by  him,  was  to  send  the  tidings  of  a  new  star  over  land 
and  under  ocean  to  every  seat  of  scienws,  heralded  to  all  tliat  "God 
bad  unloosed  his  weary  star,"  and  that  he  wa.4  a  lost  luminary  in 
the  galaxy  of  inttrlleot. 

WslK  ftir  tbo  glorlouil  Plvlml  nwlt 

W«U!  for  Iho  neVr  returnliiB  tlatt 
WIkbo  ml||lily  iiiiiHlr  ■'vr  led 

Tli«  iphciH  In  Uiclr  blfCli  bomsa  kAir, 

(») 
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AssocinUMl  with  our  Guvi'mmeat  tlirough  the  Sruithsoiiiaa  It 
tution,  and  with  the  world  through  the  tuneuitice  of  sciviitv  which 
it  created,  the  loss  of  JiWEPU  Uenbv  b  not  mervly  nataotial ;  it  is 
CDemopolilan,  univert^al.     It  is  fitting  that  tho  head  of  an  in&litu- 
tian  which  welooiius  all  countries  and  all  worlds  should  have  ^_ 
tribute  liero  worthy  of  such  extended  and  shining  fame.  ^| 

Id  our  fi:«lcml  way,  wc  order  condemned  mnnon  to  make  bronzet 
for  our  «>ldic.r)(.  Our  land  is  full  of  tlie  ef1igi«9  of  military 
heroes.  I  have  no  critioism  upon  sucli  a  patriotic  custoni.  Indeed, 
I  see  timt  thv  (^liint  ^)idit>r  (Geiierd  Hhkrmanj  is  to  follow  me;  . 
and  I  am  more  liian  rchirbuit  to  suggest  a  word  of  dissent  from 
such  an  honored  observance.  Our  porks  display  also  the  forms  of 
literary  eelebriliai — Siiakispkakk,  GorrriiE,  Stxrrr,  and  HtrRNS, 
and  iIji?  jrnind  bend-roll,  favored  of  the  nmses,  with  only  now  and 
theu  a  Hmiiioi.tTF,  and  a  dim  memory  of  (.ioGTHR  as  a  devotee  of 
BcienoG^  The  Wahhiscitons  and  Tbi-L-s,  n^oidiura  and  potriuta, 
arou»c  tlie  enllui:>iii.-<iii  of  tlie  niaitMS  of  mankind,  lliis  too  may  be 
wttll;  for  the  Prin(»<of  Su'cikk.-,  like  AitcntMEDrs,  GAL1I.EO,  Kkp- 
LEB,  Newton,  Giuja,  Toricelli,  Boyle,  Leiukitz,  Lajilacb, 
Davy,  JIeiu^-uel,  Attjvuo,  Lyell,  Fakaday,  and  Heshv, 
have  their  niche  in  a  more  exalted  and  enduring  Pantheon. 

Bacon^  tlie  father  of  experimental  wnenee!  What  arc  divia<w, 
jurists,  statMmcn,  iciliiierv,  primvn,  to  tliis  great  and  nudiu^ote 
leader  of  huinno  iiivct>tigutiou  for  truth  against  mere  speculation? 
Newtox,  of  whom  Macaclav  siys  that  "in  no  othtr  mind  have^ 
the  demonstrative  faculty  and  the  inductive  facul^  ooexisted  il^^ 
such  supreme  excellence  and  perfect  harmony?" — what  are  tlw 
mere  temporary  favorites  of  ttie  maa;  of  men  compared  with  him  ? 
History  gives  its  mu^e  imboundixl  license  to  sing  the  glories  of  the 
Nai-oi-Eoxs  of  our  world.  They  were  indeed  guiding  intelkf^; 
they  were  wonderful  for  eivie  organization  and  still  more  wonderful 
in  their  genius  for  dentructiou.     Hut  to  tlie  thoughtful  mind  tbeir 
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hennfim  b  not  cotDporable  witli  that  of  humble  Edmdsd  IIallEV, 
who  investigated  lh«  {)ro]>erli<>i)  of  tlio  atjnosphcn>,  Uie  tides,  ma^ 
Betism,  ami  the  ooiiM-w,  and  who  ]«'ril«l  his  life  in  occkiiig  tlie 
di^Etaiit  I)>hind  of  Sriiiit  Hclt-nji,  tht-rx^*  to  tnwp  mit  in  8iiblini(!  imAh- 
tiou  Uie  »oiittM.-ni  niti8l«lbi.Iun)>.  Hv  wiw  uu  prii<uii«r,  no  exilu,  no 
inod«ni  defiant  Pronicthfuif  chained  to  a  rock.  He  u-aa  the 
peaceful  obfierv«r  and  serene  conqueror  of  worlds  which  AlJiXAN- 
XBB  never  s^hed  to  conrjuer  and  which  Napol£(]N  never  looked 
upon  save  in  i)i>llish  inomliiift^i  front  that  historic  rock. 

I»rd  Bac<is  lins  iiwn  rcft-rnil  I"  nnwt  ixriiitpntly  by  the  learned 
^ntkiuon,  Pnifowor  RouER-s.  Mny  I  make  another  nferenov  to 
the  father  of  induction?  lie  gitve  us  written  wisdom  beyond  that 
<3t  the  uncientM.  Hi-  has  said  that- —  "  Whereas  foundcra  of  States, 
law-j^vore,  oxtirpore  of  tynuits,  fntheni  of  the  piwiile  were  faonoml 
hMit  with  tjllesf  of  worthitw  or  dwui^goda — inventora  were*  c\'er 
^Mmsccrated  with  the  gods  tbcmiTGlvfls." 

These  arv  goldt-n  words.  They  properly  interpret  a  pliilotMjpbic 
rxiind.  In  Ba<x»s'«  msming  of  tlie  word  inventor,  he  compre- 
Itcnded  those  who  both  di»»ver  and  apply,  originate  and  use,  the 
Secrets  of  nature  for  tlie  increase  and  diSuaion  of  knowledge  and 
the  benefacrtion  of  mankind. 

States  come  and  go;  a  king  to-day  is  a  subject  to-morrow;  the 
cUscrowtied  suzerain  of  the  Orient  last  year,  this  year  is  the  vassal 
of  a  newly  crowned  eniprcfls,     Ijawgivers  who  pursue  tlieir  t«rtuou» 
and  tangled  paths,  what  <mi  thi'y  do  among  Ihv  at4>ni8  or  the.  Ktxices? 
Tliey  appropriate  money,  fix  tiixi«,  roiso  armies,  doclare  wiu*;  but 
to  dwngo  one  little  diemical  neUition,  how  powerless  t     Kot  all  the 
Slatutet  c\'cr  inscribed  on  parchment  can  stop  soft  iron  from  becom- 
ing a  magnet  1^  a  certain  proreitti  of  galvanic  polarinition ;  yet  lie 
'  vho  discovered  so  ainiple  a  relation  with  snch  nuignifice.nt  results 
would  have  bct;n  deified  by  tlie  Greeks  nlung  wHth  that  god  of 
beauty  who  drove  tlic  chariot  of  the  sun  or  that  god  of  ^reugth 
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who  co]onLaxI  iiko,  conquered  nature,  and  achieved  ciTilizatia^^ 
along  the  shores  of  the  duasic  axure  sea.  ^^| 

III  thJH  age  of  phy.iuni  prngme  and  gmndmir,  wlien  experiments 
ahow  that  liiv  "cniLitanl  i^leineiiu"  are  <rK]uottiiig  with  ua  )>y  ilirir 
incoustant^v ;  when  the  U>iigh  old  gaxrs  arc  Iteing  tot-tnred,  liqui^ficd, 
and  solidilkd;  wtieu  oxygi-u  no  longer  hoitU  ont  and  hydmg<.-ii 
begins  to  Kuocumh;  when  microphones,  tclephoms,  phonograpluf, 
and  electric  lights  and  Menlo  Park  wizards,  astound  us  bj  tlicir 
miracles;  when  cables  are  duplexed  and  spectroea^MM  are  bringing 
dovn  ninioHt  to  ourt^rudbles  thowt  remote  starH  fixed  and  "pinna- 
ck-d  dim  in  the  intense  immo;"  when  I^fX'KVKB  is  aid  to  Ix- 
provii:^  by  the  bands  of  the  speetrum  the  unity  of  natnrv,  by 
siiowiiig  that  all  tho>eluncnfs  are  in  somo  modification,  our  tiimiliar 
hydn^en;  when  the  many  aremade<H}e,  orall  elements  are  imifie<l, 
it  U  no  light  honor  to  be  the  hero  or  even  one  of  tlie  heroes  of 
such  an  age, — an  age  not  merely  of  iron  aiitl  steam  and  gold,  b«(^ 
emphatitnlly  the  age  of  light  and  lightning!  ^| 

What  Archiui^drh  was  to  the  lever,  Newton  to  gravitation, 
the  Hkiischei^  to  astronomy.  Daw  lo  the  mining  lamp,  Tobi- 
CKLM  to  the  barometer,  Gkma  to  tite  <>om[ia.'H,  F{ruPOKi>  to  heat, 
Faraday  to  i-Ie<'tro-chi'jiiiiMl  affinity,  Bn\i,K  to  pDinimatics, 
GuTENBKBO  to  printing,  Watt  to  8le«m,  Fkaokbofkb  to'the 
spectrum,  Draper  to  photogrnphy,  and  what  Lock^'er  is  becom- 
ing to  spectroscopic  analysis,  that  was  IlEXtiv  to  eledro-magnetic 
force.  No  quest  for  the  holy  grail  was  ever  made  witli  more 
chivairic,  vigihint,  and  reverent  pursuit  than  he  made  for  -  the^ 
subtile  and  secret  forces  of  the  mi^^et. 

Yet  tliia  mati  moved  in  our  niidflt  for  tliirty  yenra,  little  kitown  to 
the  throng  who  visit  aii<l  vanii<h  here  with  our  politirnl  vie»«itiHhw, 
With  lliem  he  hod  little  or  no  fame.  He  pursuwl  no  dcvioiu  path 
to  flwting  honor*.  But  there  was  nothing  wsnting  to  give  Kim 
present  dcleclation  und  lasting  reuown.     His  old-time  conrt«y,  bis 
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oltariuing  siroplksly,  li'ts  loving  domestic  relations,  fab  singleness  of 
purpose,  hit)  freednm  from  fiorclid,  jealotLi,  liarsli,'and  hitter  i|iiftliti<«, 
hh>  cUaMt;  itiiUhHtl,  nnd  gcdiinl  liuiiior,  hict  pure,  [toetje,  uud  itstbctie 
><u:iivptihililv,  liU  Itenignnnt  luid  iligiiifiiil  iniuiiMir,  htg  dt-li^Iit  in 
ucquiriDg,  wtwt  III*  im|iurU.sl  witli  w>  mucli  i>imvit}-,  iind  his  eiiriiist 
nod  unobtrusive  punmiC  of  \otty  ends  through  noble  means,  gave 
bini  felivity,  ay,  even  gtnuine  fame,  in  this  life. 

Called  to  adminifit«r  the  Smlthiwiuan  trust,  liis  conscientious 

devotion  gave  it  from  tlie  liret  the  direction  dengned  by  the  testator. 

His  aim  wan  to  originau-  aiid  di!«iciiutiaU>.     lie  scailerai  the  seed 

hrtiodca.'*!,  not  through  whim  or  favoritlMii,  but  on  n  iiintured  plan. 

yi't^  pliHv  rHjuirwl  a  low  of  M-icncc,  along  with  u  tuk'nt  for  ofgan- 

imtion.      He    brought    th»u;  to    bear   upon   the  ort^imtion  of 

Vnowlwlgr,  and  by  his  wicntific  synipiithy  and  ready  ivctognition 

of  others  of  his  guild  he  commanded  honest  homage  and  became 

the  director,  heljier,  and  umpire  in  twientiflc  disputation.     Did  the 

War  Department  retjuire  hia  aid  in  meteorology?     lie  gave  the 

plan  of  weallier  signals.     Did  tlie  Coiii«n.i  Bureau  a^k  hiit  help? 

Be  planned  tlic  remarkable  ntlafl  oi^  to  raiii-f'alU  and  temperature. 

Did  the  Cna.«l  Survey  ntijuin:;  acieiitifit!  rmgrmtion,  or  tiic  C^enten- 

nial  CommiwioneK)  his  jud^^nent,  or  the  new  librair  and  the  "  Si'Iioul 

of  Art"  a  fHend  and  advLtt-r,  or  the  Light- Hoii.'^-  B<Mird  Iaw#  of 

sound  for  fogs,  and  cJieaper  and  Ixttler  illumiimlioo?     He  (nxly 

gave  what  was  gladly  udmiiied.     HJn  Inftilulion  gave  AnAflsiz 

ojipiirl unity  to  Mwiy  fishes,  BaiRI>  binls,  and  all  Htiidi'ntK  enootir- 

agemunt  to  investigate  our  Amvriiuu  an'h»'olog>'  and  ethnology,  its 

~^'cll  m  our  fauna  and  flora. 

The  fund  which  van  under  hie  control  was  scrupulously  used. 

^At  our  annual  meetings  as  regents  I  cannot  fail  to  recall  die  black- 

1>oard  where  hLi  tisc  was  clialked  witli  all  the  exao(nt««  of  an  old 

XKocHintant  aitd  explaiiieil  with  all  lii«  nervous  ftolieitude  of  a  Khool- 

-Iwy  d(»ng  h'»  first  i>nm. 
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Never  wan  tnistpo  ho  free  froin  suspicion  of  per^nal  eDrichmeot. 
He  dicil  ta  he  had  lived,  willi  Uttle  inctimltmni^e  from  tlte  ilronct  of 
tbe  wwUI.  TlioM  leaniRit  men  who  liave  tfpokeii  will  rccnll  .tome 
of  hia  I'xpcriiiii'tibt  whkli  showwl  Imw  tfn'  nicbils  (vuW  pvoi-tiate 
each  other;  ho  earod  mort:  for  tliii;  than  to  fill  his  own  coScra  \dth 
them,  howsoever  precious*  He  wait  content  with  the  golden  key 
to  the  enchanted  chambers  of  scicnue.  In  all  his  disou\'eriea  and 
witJi  a  name  whose  emphasis  was  worth  millions  in  speculation, 
there  was  not  in  his  heart  a  commerolal  iiieliuatlon.  He  va^  too 
proii'I  to  piitr-nt  hii«  tliotightH.  I'hcv  wi-ri:  the  pr(>[K'rty  of  i»atik!»d, 
made  i*ao-r<ii  Uy  liie  ««I  of  Oniniwrientv!  He  had  liis  own  excell- 
ing grout  ri^wttrd  in  thvir  meditation  and  diSiision.  HU  inod<^ 
aalaiy,  liniitctl  by  hii*  own  choice,  supplitxl  his  modcKt  wuntx;  and 
his  iwrvicTS  in  tlie  Light-Hou^'  Bourd  from  fir^  to  laet  were  gratu- 
itously rendered.  He  planted  the  \-ineyard  and  others  had  the  fruit 
and  drank  tlie  wine  thereof.  Moiisk,  GitAHAM,  Bkll,  Euisok, 
and  others  ^ve  to  the  mysteries  whieii  he  unshadowed,  definite, 
practical,  paying  Ksiilts;  but,  to  use  his  own  wonia,  he  never  thus 
compromisf^  hi.t  ind(-)>BniIence.  He  was  hungry  and  thirsty  for 
knowletlgi-,  hut  not  for  fSM'  acul  luxury.  Tu  prOHtilule  )ii»  knowl- 
edge for  gain  wa«  iuexpnwsihle  profiuiatJou.  Not  uJl  the  bonanzas 
from  the  Sierras  could  tempt  him  from  his  rectitude.  Without 
money  and  without  price,  he  gave  wha*  he  acquired.  To  make 
merchandise  in  his  grand  temple  and  out  of  his  sacred  calling  was 
to  touch  witik  sacrilegious  hands  the  ai'k  of  the  covenant  he  luul 
made  as  a  high  priest  of  nature.     His  gorwi  iiniiw  was  bettor  tjian 


•  Aii»Uti>r  ItiTVdtlenll""  hiul  tu  nrlsln  In  ttio  n•^^1llcnUll  olxcrvkUoii  n4  Uia 
folloirlnE  tapl;  A  (|iinntlly  of  mcreury  Iin<]  boon  li^d  nuflUIOrbnl  in  a  ■hiillnw 
■autwr  wJUi  itnv  cml  uf  it  i»Lvt:4-  ut  Juiil  win-,  jitmiit  Uio  iUHiti^U*r  ot  w  S'^>v*^um, 
mill  III  liiHiri  linii;  |)1tiii)!<Hl  liitn  II.  th>-  ntliiT  rn<l  rvcUns  on  tbc  ibvlc.  In  ifaU 
■xinillll'jn  II  •»■  fouml  nnirr  n  row  iImji  tbnl  Uio  mercury  liad  iniMCd  Uirmiith  ilia 
toiiil  l«ul.  u  ir  It  vere  n  «J|ilinn.  niiil  •ran  lyliiii  «ii  tli«  i>li*lf  hIIII  In  ■  liquid 
nindlllnii.  Tlia  wim^ir  roiiiulnwl  a.  uriM  ot  minute  cryiilulii  of  nii  ■wif  m  ot 
Inul  ami  rnvreurr—LrUcr  iff  iVa/ouw  tlenrji,  eonetmtns/  rtttarr^a  at  PrtiuMm, 
Drtmber  i.  )*M. 
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■<3!(«(B,  and  all  moDey  which  did  not  contribute  to  liU  lody  aims, 

J  ■  Sc  ^  the  niont>y  of  t)i«  fuiry,  was  as  ashes  in  \m  sight. 

^B       "^^iiii  tliiA  idcn  nf  \m  trunt  need  wc  wonder  at  liin  raensurclesa 

o^rsC^mpt  for  the  ni<'n%niiriK)  and  Johlx-r«  who  fi\k-d  thi.s  city  and 

ex.-<:sKn  dii^hunori.')!  the  \\n\\»  of  k^lation?     H'm  lifi*  m-iim  a  living 

f>r-«i>t;«fit  ogaiiKt  tliis  age  of  tJirift  and  gn^ed.     lie  drew  his  rultw  of 

AxA't^y  not  from  tlx!  itilly  coda)  of  wlcntatioufl  niudem  society.     The 

wri^iclom  and  hutiuuiity,  embodied  in  tliat  ancient  code  of  iVecdoni 

wrhaoli  tlm  mailed  lNir«>ii«  and  ihc  gitttt  pritnatc  of  England  coci-ccd 

Irons  on  unwilttnt;  l>i'i^>  ho  ii|>)>1i<^d  to  hi»  fnnLlioii  m  a  finder  and 

^-tie^uKstier  of  truth:  "Wc  will  stll  to  no  nmn;  we  will  not  deny  or 

^fdelxk.^  (o  any  man  right  or  jo»ti«?!"    JosEfu  Hekby  had,  as  his 

or^^kntc  law  from  the  Maffim  Charta  engraved  on  the  tahlct  of  his 

*>ei«ig,  tJiiii  affinimlion:  "ImU  gfU  to  no  man,  norxoUl  I  deny  or 

dvi^x/y  to  any  man  (ht  predmia  knotetcdge  dFOWn  wnder  the  providgiufe 

»o^  Cfodjrota  tlie  arcana  of  nntart." 
But  it  is  not  by  his  personal  virtues  or  official  trustworthiness 
tiiat    he  will  be  best  remerabere«l;  not  even  by  his  varied  aooom- 
^ft     plivhtnentB  in  the  sciences, nor bemuHc  he  was  a.iurce«iful  s[>ecialist 
^^     «J  many  fields.    Yet  how  multiplied  and  diverse  were  his  glfti*  luid 
services?    Did  Japan  try  tli«  experiment  of  pr<^ru«i,  or  Kane  and 
Havkh  struggle  to  rc«(^h   tlie  North  I'ole  and  it*  open  »«»  for 
diSGuveiy  —  his  Kymjiatliy  wft«  cordial  nn<i  rendy.     Was  it  as  iia 
•••ginwr,  geologist.  nioi-Jianirlnii,  ciJinolc^isI,  meteorologist,  or  archic- 
™**giat,  be  wa*  (xiiially  nt  home  in  caeli  and  all.     Was  It  In  the 
pnotica]  applieution  of  sticnco  ?    As  master  of  aeoustics,  he  applied 
™  rewoHie*  to  buildings  for  human  comfort,  and  to  fog-signals 
tor  the  aavuig  of  values  and  life.     Was  it  in  optics?    The  gnatcst 
,•'■*'  atul  the  least  atom  were  in  harmony  before  his  telescope  and 
"■wrospope.     Would  Government  know  projoi-tilffl  to  use  in  war; 
*oolcl  the  lamier  know  how  his  imlatoes  an<i  wheat  gn-w,  or  whence 
^&  And  how  it  matured  out  of  the  elements  into  life — would 
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he  kiiow  when  to  sow  and  when  to  harvest;  would  the  toariDcr 
huvv  xigDalu  of  danger  and  the  merchant,  warnor,  and  diplomat 
■ueasagee  as  tteet  as  thought;  the  knowledge  of  this  phikteophic 
mind  rallied  to  it«  work,  with  a  zeal  whidi  never  flagged,  and  a 
prattical  huc«i«  beyond  all  expeiitalioiiH  and  praise.  And  ihiis  ill^ 
various  branches  of  pliyAira  he  was  tlie  n>mpanion  of  Hake,  Sit.i^^| 
HAS,  DUAI'KIt,  ToHREV,  AtiAtWIZ,  GuVOT,  GBAY,  PeIHCK, 
Bachk,  and  Baiiid;  the  ntudent  of  NKvrrox,  Cuvikr,  Ara<io, 
W01-I.A8TON,  and  other*  of  in'rputwal  fiune;  and  the  rorrcB'iwndcnt 
of  Kabaday,  T^tjdai-I.,  PitoCTon,  aud  othcre  of  uuothcr  hwui.^ 
spliuro  who  arc  vng&god  in  luiivc,  daily,  arduous  duty  to  ecietkoe. 

In  a  tractate  which  he  wrote  in  December,  187C,  concerning  hia 
FQfearelies  while  at  Princeton,  he  gives  a  most  interesting  account  of 
his  contribution  with  reference  to  the  origin  of  medmnical  power 
and  the  nature  of  vital  force.  How  plainly  he  define<l  and  how 
riehly  he  colored  this  recondite  aubjeet!  He  takes  the  cniat  of  the 
earth  in  a  state  of  e(|uil!hrluni  and  d(%<ci'ilK!^  the  siibstanecH  which 
twiutituti;  that  crust,  nucli  iw  ai'idi  and  busu'.  He  piiRi(i(«  ihem 
into  a  state  of  permiincnt  conibiiintiun,  inert  iind  oluiU)^-lc«s.  True, 
he  lindit  what  he  (ull«  iiu  infinite  tliin  [Kllicle  of  vcf^-lublc  und 
animal  matter  on  tiie  surface — men  andmollusks,  Cau<«i>iiuis,  eoa^| 
greesmen,  and  conifcne,  elephants,  and  forests;  but  all  the  changes 
on  that  inirface  he  refere  to  a  beautiful  law  of  liglit  radiating  from 
celestial  space!  Ho^v  compreheitAively  he  ^renerallTcs  all  the  pric 
movers  which  produce  molecular  cbanj^  in  matter! 

These  he  refers  to  two  classes:  the  fln«t,  thai  of  wntex,  tide,  and 
wind  power;  the  second,  steam  and  other  jmwers  developed  by 
<iombiii>tion,  and  luiinial  iM>wcr.  Gravity,  cohesion,  ckrtricity.  and 
clicmicul  sttrai-tioo,  u  hJk'  they  tend  to  produce  a  state  of  equilibrium 
or  repose  on  our  phmet,  arc  only  secondary  agents  in  producing 
mechanic]  Gffects,  Must  not  the  water  have  its  level  on  the  surface 
of  tlie  ocean?    In  seeking  it,  is  it  not  a  force  for  the  welfare 
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xnn.n?    Yes;  bnt  itii  priiant7  caiiw  of  motion  ia  the  force  which 

eler-v-Dtud  it  Id  vapor  aailvr  tb«  ndiuncc  of  t}u!  eunlxauu.     CoDibus- 

ion ,  too,  ia  but  llii;  pasfogv  fWuii  an  imfllablr  into  a  stable  ocHubina- 

.  of  the  onrbon  and  by<lropvii  of  the  ftivl,  with  oxvjrvn  of  the 

LC«phBi«.     TliMC  he  rwolvcs  into  the  force  whit-h  <nuM%  the 

"W^MK  ration  of  those  dements  fmrn  their  previous  combination  in  the 

»tat^  of  carbonio  add,  to  the  railiajit  beat  of  the  sunbeam  I     What 

^Ks  Cbc  mechantcal  povrer  tixertMl  by  animals?     It  is  but  the  ]>a8sage 

^■*>f  <^rgnn!xMl  matter  tiikcn  into  the  idoma'Th,  from  nn  unstable  to  a 

~  stAtklt  Mjuilibriuni.     It  is  the  tvtmbustion  of  food.     Animal  powvr, 

likes     the  cx>mI>ustioii  of  fuel,  in   potential  again  in  the  sunbeam  I 

.  A.*"«^ving  thus  at  the  very  tbradiold  of  the  mysterj'  of  vitality',  he 

«slc»  :  What  is  its  offiw?   Only  that  of  the  engineer  who  dirocts  the 

po'«v«*r  of  the  engine. 

Hut  i\n'^  exploits  and  aNsoelaltna't,  inoeutivea  and  Accomplish* 

vkent«,  do  not  funiish  l)io  stitMtuiitial  iMtlimcnt  of  Henry's  fame. 

1^><1  h«  spend  bi)<  vamtion  n^  Printi.'lon  proftiwor  in  blowing  ironp- 

nubltles  for  a  fortnight?    It  was  not  the  bubble  reputation  which  he 

•o«ig|it.     He  was  seeking  something  l««s  fragile  and  |>rismati<';  he 

"**  then  investigating  the  law  of  li(|uid  films  and  molecular  energy. 

W|»m  is  ))«  doing  with  the  thermal  telesco[)e,  »i  exf|iiisitely  con- 

t*ru<?ted,  refcrroil  to  thin  evening  by  Professor  Kocjkiw,  witJi  ouch 

"Oving  and  deli«ite  analysis,  and  m  recently  used  in  our  country 

ooder  the  n«8pi4«t  of  Edison?     Finding  out  not  merely  that  the 

''^'Mtn  has  no  hi-at,  but  meaeuring  the  heat  of  eomc  animate  object 

">  ft  distant  field.     He  is  making  the  type  of  a  mechanism  beyond 

•*'  exprcmion  refined. 

In  all  these  branches  he  was  a  central  light.    EDMUsn  Spenhbr 

**•*  l>e«i  railed  the  poete'  poet,    Jcwkph  Hexry  may  be  called  tlic 

***enrf  of  die  physicLstB.     lie  loved  In  show  what  wiciii'C  wan  in  its 

*^Moe,  lining  in  living  harmony  alt  tipeculationt*  and  exporinH>ntB 

"^to  a  b^her  plane  j  Scieniia  »akntiarwaf    For  htdf  a  caulury  b« 
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novvr  oc^M^l  to  Iuvc«tigtttP  ttic  uMx  anJ  the  correlution  of  tcfrces, 
and  the  tnodificatiou  and  conservation  of  energy.  Here  IiU  ftilli 
was  paramount  to  his  knowledge.  Whether  the  enei^  potMsninl 
by  any  net  nf  bodies  were  potential,  trtorcd  up  aixl  unaecii,  or 
whotliiT  it  were  visibly  prTfomiinn  its  work;  yrt  in  nil  itit  phases 
ha  bclii'ved  it  novcr  altered.  \Vlifrc\'er  it  might  go,  and  howBoerer 
it  might  elude  human  vigilant*,  it  was  not  toet.  It  was  conserved. 
It  could  not  but  by  "annihilation  die,"  and  God  permitted  no 
annihilation  of  his  forces.  These  studies  led  him  to  the  grand 
discovery  by  whieh  he  will  be  ever  reraemlierefl. 

Alx>v«  all,  he  \vn»  an  eledtrtciun.  Cot.UMBCs  bad  no  better  title 
to  tliis  dis.'OvoT^-  of  the  nt-w  world  tlian  H  enry  bus  to  tlie  discovery, 
of  the  principle  of  the  magnetic  tclt-gnipb.  Make  a  catu1ogu«  of 
his  score  and  more  of  general  and  sp^ial  iV^r^nccs  in  sc'icnoe;  dif;«et 
his  thirty  years  of  Smithl^onian  reports,  and  at  last  liis  trim]>1e 
magnet — the  horseshoe — is  the  emblem  and  evidence  of  his  powrr 
over  the  wizardry  of  nature  in  her  most  marvelous  munifcsttntionif. 

His  experienees  from  youth  fitted  him  for  his  work.  His  Scotrfa 
Pr«bvt£rianism  did  not  unfit  biro  for  a  combat  with  the  dia- 
bleri£  of  the  storm.  His  engineering  from  the  Hudson  to  Erie 
atreiigthened  him  for  tJie  lafitir  litme,  of  eloscl  and  laboratory.  His 
experience  as  a  jeweler-journeyman  gave  him  a  knowledge  of  mech- 
anism and  tools  not  to  be  despised  in  experiment  and  in  an  age 
whieli  Oahi.vi,e  sings  as  that  of  "Tools  and  the  man."  His  pro- 
ftwion  of  mathcjiiatim  ^ve  precision  to  bis  thoughts  ajid  calcula- 
tions. Only  one  anomaly  appears  in  his  inrly  days,  before  llie 
magnetic  current  attractetl  bim  by  its  spell.  He  loved  fiction, 
poetry,  and  play-acting.  Like  Aiir^KK  and  other  scientists,  he, 
too,  had  his  romantic  inotxl  and  his  tender  age.  Perhaps  this  tend- 
ency ((uickcned  his  imnginalion  and  gave  hope  and  niicMsa  to  his 
experiments  by  its  a  priori  alluremcols.  Why  should  it  not? 
Hypothesis  may  be  delusive;  so  was  alchemy,  but  it  wai^  l)>e  pro- 
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genitor  of  chemistry.  Waa  notafltrologya  thecny,  apocjn,  a<]roam? 
"Yet  it  led  up  n  ludfW  of  slam  to  tlio  subliimwt  of  scii-ncui,  It  was 
said  by  ooe  of  my  pndeommm,  (Uic  Hon.  Mr.  Withers,)  who 
spoke  this  evening,  that  Professor  IIenkv  was  not  a  geiiios.  In 
the  sense  of  a  poetaster  of  a  fimall  coterie  and  of  little  fancy,  he 
vnB  no  geniuH.  It  was  said  bis  tlluminatioii  eame  tdowly  and 
'tlirough  labor.  Ah!  »o  it  did,  pcrhapn,  until  he  found  the  volume 
tJutt  au'oke  and  siarled  hia  pct^utiar  tendency  iind  talent.  He  lind 
gtrniu8;  but  he  bad  the  ina.<tvrly  genins  to  curb  and  control  it,  to 
direct  and  i;lurify  it. 

It  lu»  been  said  that  at  one  time  he  wm  cnamorvd  of  th<;  drama 
and  wa«  alntoe>l  pentuaded  to  make  it  his  ]>crniftnent  occujiatiuD. 
He  had  »  fm-nit«bi|i  for  l)aiiiou,aDd  it  morbid  d<virv  afU'r  the  mclun- 
clioly  Dane.  Bat  bv  was  disenchanted  of  tbie  illusory  ambition  by 
fri<-jidt4  who  knew  Ids  sedatct  au<l  Ktudtoiis  mind,  to  which  an 
acadumii;  conr»e  and  the  little  vnUime  on  physiot,  whieli  provoked 
liM  cuno«ily,  gave  a  uw^fiil  and  ix-riiutiient  I)cnt.  Then  maxv,  all 
rasuatcand  nuliunt,  thv  bloi<M>in  of  that  mugnifi»-cit  fniitjige  whieli 
was  the  pronitrK  of  a  life  rounded  and  full  of  uiutiuLis  experiments 
Ami  philuAophic  deduction. 

What  of  fancy  he  had,  he  restrained  by  patience  in  details  and 

^^oroughnefci  in  work.     Glittering  generalization  lie  avoided,  as  he 

-^id  contToveray.     His  pinri  of  eilucation  for  others  wan  that  which 

^3)0  applied  lo  biin^-.lf.     He  Ix'gan  with  the  concn^te.     If  indeed 

^^^3jOCKYr.K  has  found  Natiin-'s  inner  secret,  it  is  by  his  twn  thou8and 

"^thotogtai^L*  and  one  humlnHl  thousand  obscrvnliontt.     If  Drapkr 

«£tQCOM«fulIy  wtutrovrrlit,  it  will  Ixr  done  by  like  patience  and  labor 

^n  dcbtiK     If  Henby  succtwii-d  in  Jiis  grand  impiisition,  it  was 

V^-  Miailar  dctaileil  labors.      While  nKAMuring  and  weighing  tJio 

^oPcw8  of  nature  he  eautiously  deduced  Ids  theory.     Hegathered 

t4i«  eSortB  of  others — Oehmted,  Araoo,  DA^'Y,  and  SrrROEoN — 

ia  hie  &vorite  domain  of  electro-utagnetiiim,  and   made  a  shcuf 
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whidt  Ktood  ftbovc  them  all.  He  forgul  the  viewless  vinculum  in 
tJie  chain  of  causes,  whit^  bound  the  univeree  of"  mfttter  nod  mind 
in  intelligent  unity  and  linked  the  soul  close  to  the  great  n-hiie 
throne! 

Yet  he  wbb  in  liis  most  special  sphere  a  pioneer  who  blazed  hia 
way  thruugh  tlie  funst.  He  was  more  fliaii  the  Hnplist  i>f  a  new 
dispcniintion  oC  scienee.  He  was  both  herald  and  hero  uT  our  ^c 
of  electro-magnetic  wondvns, 

In  speaking  of  Profcseor  Morse  in  1872  in  this  Hull,  I 
took  lo  diAtingui>ti  between  those  who  found  principles  and  ihoee 
who  aiiapt  ihoin  to  praeiioal  end**.  I  said:  "Your  NKwmNS  and 
IiAPLACBB  iu  the  celestial  meehanism,  anti  your  AKA<K>t>,  Ami>V:b(b, 
and  Henrys  in  ch'ctitHtnitgnetism,  are  not  the  temporaty  but  tlw 
eternal  herora;  but  the  leader  intt^'Ilect  carries  off  tlii:  eliaplct  and 
sometimes  the  lucre,"  I  then  gave  a  history  of  tlic  electric  magnet 
from  its  Iteginning  down  to  Profesw>r  Hrshv's  disoovcrj-;  attd  I 
asM-Tled  wital  1  watt  proud  to  say  during  his  life,  aud  what  all  now 
oonfeMS — that  MoBsB  was  but  the  inventor  of  a  maeliine,  Hknrv 
the  pbilflsophie  disooverer  of  tlie  principle!  OiIm^w  ha<l  diwitverod 
the  relations  betwwm  niaj^iiotisiii  and  electricity;  and  othcni  had 
mndediv^rv  limitix]  applicitti<iiis  of  the  niugnct>  but  the  invisitur 
of  only  one  form  of  appUtntiou  tnrricd  off  the  reward.  I 

It  may  tana  to  some  a  little  thing  to  ring  a  bell  at  one  end  of  8 
mile-wire  by  a  current  incited  at  Uie  other  end.  It  may  seem  to 
some  a  little  thmg  to  discover  the  induction  of  currents,  as  IleNRY 
did;  or  to  call  io  a  relay  magnet  at  a  distance  lo  help  tlie  halting 
power ;  or  to  produce  the  spark  by  ni^ns  of  purely  magnctio  I 
induction.  It  9oenic<)  doiilitU^iix  to  many  a  foolish  thing  to  talk  to 
members  of  hi.-*  family  iutik«'  the  Priiiwton  mmpiw  by  au  electric 
wire,  or  by  n  [mjIo  from  bjiwratnt  to  ullic  in  tliu  college  have  bis 
ne^ro  Ihjv  play  a  real  fiddle  in  the  wllar  whose  tunc  was  repeated 
in  u  mock  fiddle  ta  the  garret.     But  these  experiments  were  the 


AimRt>«   OF    HON.    H.   ».   COX. 


Ill 


tioDS  to  a  higher  plaiw,  wh«re  the  geniua  of  hia  sdence  was 
axKammale. 

Beforu  he  b^nn  his  rawarcbcs  »ioniL>thiDg  vox  known  of  tbe 

«lectro-nuipict.     But  it  was  as  feeble  io  ita  energy  as  the  child 

vho  toyed  with   it.      It  was   little   lK«idc«  eoft  iron.      Hgxry 

cnergiired  it  so  as  to  make  its  n«ulte  stupendous  and  far-retu-hing:. 

Instead  of  the  luaulated  bar  surrounded  I>y  an  nninHulated  poil,  he 

insulalt'd  [lie  vnn.    He  employed  nmny  coils  and  hegot  (he  lon- 

lifljog  maf^vi;  tuw\  Io!  lli«re  follows  in  lime  the  telegraph  and 

telephone.     Thiit  is  aecoviplii*liud  simply  by  the  itrratif^icnt  of  ihv 

acid  ai>d  zinc  in  one  way,  in  lii^  way.     He  adds  to  thv  cells  of  the 

battery;  and  there  is  litcnilly  no  limit  in  di^in(«  for  the  efi^ct. 

When  he  found  that  the  power  of  the  buttery  muirt  be  as  the  len^h 

of  the  conductor,  he  so  intensities  the  iron  at  such  a  distance  that  it 

gives  enchantment  to  this  modern  Merlin's  magic  wand  of  wire. 

It  was  not  mere  by-play  when  he  made  a  mechanical  motor  oiit  of 

his  big  magnet,  nor  tn  overcoming  re^istjince  hitherto  in.^iirniouut' 

able,  for  difttance  is  re»<i.4tanec.     It  waji  not  a.  »\>ort\vt:  thing  to  lift 

B  loD  hy  liii*  magnet;  nor  wa.t  it  an  inconifcjuential  freak  when  be 

sw-ered  a  current  and  thus  dropped  heavy  weights  at  a  di&tance. 

Such  experimeute  made  the  lightning  his  fnmiliar,  his  <lemori,  his 

servitor.     lie  hired  it  into  his  lecture-room  from  out  of  it*  clouded 

home  in  the  thunder-storm.     He  tamed  it  »>  that  he  txiuld  bridle, 

motint,  ri<]e,  curb,  and  npur  it  at  will.     TIiiw  iio  planted  the  germ 

of  a  .lyplem  which  now  iiunibf^nt  49:2,913  miles  of  intelligent  wire, 

and  tra%'crtMii  all  elimates  and  dijio  under  nil  seas. 

He  stood  u[>ou  hi.i  va/irage-grouud  not  only  to  signal  the  world 
fcy  lightning,  but  to  measure  time,  culeulaie  longitudes,  follow  the 
flight  iif  the  laniion-bidl,  and  record  tlie  stellar  motions  and  tmnftits. 
Jt  i*  11  reiiiarkiilile  fact  that  only  one  improvement  in  the  magnetic 
System  of  telegniph  bus  been  made  since  Professor  Henby  gave  it 
to  UB.     It  now  transmits  more  than  one  mesiage  at  a  time.     But 
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vhen  Profeesor  Qesbv  nude  it  pbonetk,  it  so  remuned.    The 

alphabetic  svnibols  are  obsolete.  The  distant  magnet  wlien  exdteJ 
makes  its  dots  and  clicks  itA  audible  Ittogiingc,  jvat  n»  Hexry 
dotigiied.  Bloiout  MoR^Ennd  hit  iitucliiiiv,wxl  Pn>lV«v>r  HnsniT's 
i[i)>lrumciit,  the  tcl^;raph,  would  go  od.  Liki;  Stethensos's 
multi-tubuliu-  boikr,  it  remaius  araid  all  change;  for  it  U  pcifcrt 
because  it  has  a  principle.  Di.4>anl  PrafKeor  Il£MRY'«  plan,  and 
no  meeeoge  i«  poeeible  with  s'tund.  All  tlie  Bignals,  alanns,  and 
devices  for  diitant  intelligence  have  their  fouiitaiti  in  ProfesBor 
Hknhy'r  bmin.  Given  hi8  brain,  and  voi)  haw  MORSE,  Beli^, 
£p]fiON',  aiid  the  i.iitire  circle  vf  clix^triv  invcutunt. 

WlM  •  gTS»d  occwtion  -ww  tliat  ut  tbft  Ceiitcnntiil,  vrhen  Sir 
William  THoJiPsios  and  Professor  Hesby  roet  alioot  tlie  tele- 
phone! What  fruition  of  hope!  How  jocund  tlH-  exhubvrant 
heart  leaped  up  to  see  freeb  evidences  of  the  truth  of  his  early 
experiments  under  the  rigid  laws  of  science! 

These  laws  however  never  ehudowed  his  devotion  to  the  beauti- 
ful, good,  and  true.  Hi^  inode^t  methods  of  research,  while  tliey 
extended  his  knowlulgc  and  enlargitl  his  reason,  ne\'er  disturbed  fais 
faith.  While  like  the  nuignctic  needle  it  ever  pointed  in  one  direc- 
tion, it  was  never  treniuloo*  with  ekeptieism.  lie  who  knew  eo 
mucli  of  earth,  and  believed  so  much  of  Heaven,  had  a  faith  which 
was  larger  tlian  his  reason.  When  he  said  to  hb  students:  "We 
explain  a  fad,  when  we  refer  it  to  a  law" — did  he  stop  there?  He 
bowed  reverently,  as  be  added — "When  we  explain  a  law,  we  refer 
it  to  tlH^  will  of  God."  He  never  allowed  sense  to  obscure  spirit  or 
sctvndar}'  <»u»e  to  be  primal  I  He  spoke  no  spell  aud  taught  nn 
GRcd  for  evil  or  cluuice.  lie  had  the  e}*e  of  reason  to  guide  hia 
nuliant  patli  nud  tlie  ear  of  faith  to  ia>4pire  and  exalt  hia  reason. 
The  in)p(.>tuo«ity  of  the  one  wuit  lempcn^id  by  tlie  docility  of  thu 
other.  The  dilcttoutc,  the  m^-stie,  tl»e  iMiiihi.*!^,  and  die  trantwvnd- 
eitulist  were  to  him  less  than  flippancy  and  vanity ;  for  bo  knew 
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the  limits  of  all  tiunuin  phJloeopfay,  phyncal,  mental,  and  ctltial, 
ukI  never  luipcd  Ui«  flaming  boanda  to  raise  issues  oo  insoloblo 
probk-ms  or  tlispate  the  divine  missioa  of  Him  who  spake  M 
BevvT  man  spake.  "That  whinh  we  know  li  little,  but  that 
which  wo  know  not,  is  immense,"  exclaimed  Lapi^ce;  and  the 
bamtlity  of  Profetsor  IltiNitv  foand  in  his  highest  aspiration 
reasoa  for  the  lowliest  mo<leity.  Uc  took  ithclt4>r  in  the  heal- 
ing balm  of  evaiing  from  tlic  dazxling  radiance  of  !«pcfulstion, 
and  in  ita  stweet  and  inviting  undertones  found  whiHpvnngs  of 
iiitliiite  love. 

During  hut  long  life  and  it«  cla<iug  hour»  he  clung  to  the  Rock 
of  Agut  am  tliv  fuundnlion  of  all  hi«  knowlwlgc  and  l\w  sotinc*  of 
nil  his  comfort.  For  liim  there  was  no  gaugi'  of  pisyer;  for  pTnynT, 
HH  ho  mid,  vna  above  and  be^otul  science.  There  v.tu  for  him  no 
greater  light  to  shine  on  the  daily  path  of  Ufc  than  that  Sun  of 
£igbt4.<ouffnc«)!  _whoee  reflection  was  but  th«  faint  illmninution  in  our 
finite  mind. 

We  have  written  testimony  but  a  few  weoks  before  hi»  death  to 

his  exalted  faith  in  our  religion.     Amidst  a  um\-crvc  of  chaise, 

where  notliing  rernainetl  the  name  from  one  moment  to  anotber, 

and  wh<tre  each  moment  of  rwortlwl  lime  hail  itH  iiepamte  history, 

und  white  a  univxTsi-  of  wondere  if  prevented  to  u»  i»  our  rapid 

flight  through  space,  he  held  to  the  stcadfa.'st  truth  that  al^cr  nil  our 

Mt«mpb>  to  tipple  with  the  problem  of  the  universe,  the  tfimplest 

coaceptioQ  which  expimds  and  connect*  the  phenomena  of  nature  is 

that  of  the  extetcnee  of  one  spiHtuid  Bcirt^,  infiuite  Id  wisdom,  in 

power,  and  all  divine  perfectious,  which  exists  always  and  cvBTjr- 

shere,  which  has  crenled  wt  with   intellectual  faculticc  in  some 

d(^r«e  to  comprehend  his   operations   as  they  are   developed  in 

nature.     This  was  his  divine  creed  of  creeds  I     It  was  reconciled 

ViTth  science.     He  believed  that  tJii^  Infinite  Being  was  uncliange- 

aklc  and   that   thervfore  hii)  openilionA  were  in   accordance  with 
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tbp  uniform  uiws.  Finding  cvcrrwfacrr  e%'»(li-nca  of  intellectoal 
airaiigeinenta  as  he  found  ibem  in  th«  operations  of  man,  be  inf«rr«l 
that  tlwae  two  dasBcs  of  plienomena  were  the  rEsoltB  of  rimitar 
inh'Uigenoe-  He  found  williin  hiuuelf  idi-as  of  riglit  and  wrong, 
and  deduced  nod  b<>lirvMl  that  tlivy  ronu<.il  Uii.'  harit  of  our  idcM 
of  ibe  ntoral  uoivcr^e.  In  other  words,  b*  believed  in  a  Divine 
Being  as  tiie  director  and  governor  of  all,  and  lived  as  he  died, 
hoping  and  praying  for  his  intinite  mexcy. 

Aloof  from  th<;  lightii  and  nbadowM  of  )u>[iean<)  f<&r,  what  unim- 
itginnl  and  "wi>ndroui«  glory  U-youd  all  gloiy  fvcr  iota"  i*  ha 
to^ay !  Flowt-n)  and  fuhes,  ruins  luid  rivcre,  :*kclpUiD8  and  iHXtriic, 
all  the  forms  of  things  and  forcrs  of  nature;  the  motions  of  wind, 
tide,  and  water;  the  elasticity  of  steam  and  the  exploeions  of 
electnciU',  which  were  here  in  unrest,  sedting  immobility  by  taws 
of  their  own— all  tttff*e  mobile  eleineiils,  which  he  demonsIrat«l 
were  lacking  repose  wen  in  stag  or  cindent  and  .-aeeking  it  by  cele»- 
lii]  motioox  aiu)  forces —  tlicw  art  all  one  to  him  now  I  The  corre- 
lation of  forics  and  the  conservation  of  energy  are  solved.  Tlio 
principle  of  c-Jiemiatry  and  viinlily,  of  tJie  niovii^  atom  and  the 
imntortaJ  mind,  no  loogiT  vex  him  with  tlivir  mystery.  His  iwul, 
which  was  never  tried  on  earth  by  tbe  crucible,  and  his  religion, 
wbicb  was  never  limited  to  the  laboratory — who«  relict  radiance 
it  is  our»  to  nxall  —  haa  tltat  r««t  which  he  obMtn'Ml  to  be  the  final 
law  of  all  animate  nature  here. 

He  l>elie\'ed  witli  Okrstkp  that  the  practice  of  ivrienoc  was 
reltgioiiK  worship;  and  like  that  Ihuii^h  iiliy»ici*1  —  like  Faraday 
and  BoTt£- — "swi-ctness  and  light  were  blended  in  his  pure 
nature."  With  unblemished  eye,  like  the  eagle,  his  scientific  ken 
gflxed  into  tlie  sun  itself  for  ila  revelation;  and  yet  he  nftttlcd, 
dove-like,  amidst  his  human  domestic  affections.  lib  procca«s  of 
tltought  were  chastened  by  his  Christ-like  life  and  heavenly  faith; 
and  he  has  his  reward  in  eternal  blifN. 
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When  the  fint  tel^Taph  message  went  from  this  capital  on  the 
24tJi  of  May,  1844,  "What  hath  God  wrougiit,"  it  bnt  echoed  the 
thonght  of  this  reverent  thinker,  who  hod  discovered  its  mission, 
and  who  thos  rect^ized  the  infinite  intelligence  whose  processes 
were  beyond  human  ken.  This  belief  cfaasteDcd  his  intellectual 
dignify,  and  while  it  gave  him  added  courage  to  explore  the  secrets 
of  time  and  space,  made  his  science  not  that  of  tlie  carping  critic, 
bnt  of  the  loving  handmaiden  of  divinity. 

If  "we  ar«  of  a  nobler  substance  than  the  stars;"  if  "we  have 
facaltiea  while  they  have  none,"  it  is  impossible,  in  thinking  of 
JoBEPH  Henby  and  hb  life  here,  to  unduly  minify  that  intel- 
lectoal  orb  which,  when  it  lefl  onr  limited  horizon,  arose  upon 
another  world  to  glorify  anew  the  Grod  of  all  the  graces  and  the 
fountain  of  all  tlie  {aroea  1 


ADDRESS 

or 

GEXEIiAL  WILLIAM  T.  SHEKMAN. 


the  beginning  llie  living  hftve  jiBid  homage  to  ihe  virtues 
of  the  dead;  for  iminortulity  i»  tim  dn«m  uf  inuii.  From  Agin 
to  >Vati1iiiigt'>i)  wnrce  a  dtj-,  tovm,  or  village  bat  oootaiiu  Home 
monnnuut  d<9iigDt'cI  tu  pcrpctiuitv  the  memory'  of  ooe  who  hw 
posed  from  earth.  Mountains  hav«  been  excavated ;  pyramids 
bailt;  temples  have  been  erected,  and  granite,  marble,  and  bronze 
shaped  into  every  oonoeivable  form,  to  give  exprtswion  lo  honor, 
reepwt,  aJTection,  and  love  for  some  dead  hero,  warrior,  i<tjitcsniiiii, 
or  philoewpber.  These  earthly  trihnu^  can  be  of  no  servii'e  to  the 
dead,  but  they  form  lasting  reconU  of  deedtt  held  honorablt:  among 
loen ;  arc  :<trong  iiiceiitivctt  to  noble  aciti  in  the  prei>i>iit,  uml  mark 
a  steady  pTOgKi>»  towanl  that  better  oondition  whidi  is  the  ultimate 
<ketiny  of  the  iitimnn  raoe. 

We  arc  nut  ai«>cmbl<xl  to-night  to  shniw  in  marble,  or  gmnitf,  or 
lironae,  tho  human  form  of  our  i-ountfj-roim  niid  friwid.  I*njf(»i»or 
JosKPH  Hexbt,  but  in  ordtr  that  thoiK'  who  knew  liim  best  may, 
by  simple  tributes  of  thought  and  focling,  bcair  public  tt^tiraony  to 
the  merits  of  one  who  in  our  day  stood  forth  a  most  resplendent 
type  of  moral  and  intelleHual  manhood,  and  who  with  little 
thought  of  self  rendered  eminent  se^^^oe  in  tlie  cause  of  mankind. 
lie  needs  no  monument :  for  wherever  man  goes,  or  human  thought 
tr»vds,  the  poles  and  continuous  wires  will  remind  him  that  to 
Professor  Henrv  of  all  men  we  are  moet  indebted  for  the  inesti- 
mable blessings  of  the  telegraph. 
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JwEPit  Hexrt  wKt  pre-«niEDently  a  phiIoiM>pher,  but  non«  the 
less  a  hero.  Hi»  rouquest  was  Dot  over  cities  nixvtl,  homt»  deso- 
lated, or  iIm!  forms  of  men  crushed  and  lanrrutcd,  but  over  the 
obMacles  of  nature,  in  inaAleriiig  ber  laws  and  hameaeing  them  to 
the  uses  of  his  fellow-nieu.  Xo  widows  or  orphans  are  !*ft 
mourn  over  bia  victorirK,  but  millions  who  have  reason  to  rgcuoe" 
in  the  increased  kmiwlcdge  aiid  8tiiiiu1at«d  industry  whioh  followed 
in  th^  wake  of  his  inUrllwtuuI  triumphs.  By  ihitw  all  nwa  araj 
brought  nearer  to  ewrb  other,  and  the  m>'¥tvrious  wires  which  now 
ciimc-ct  all  parts  of  tht>  hubitnbic  (firth  hax-o  done  more  to  hanm>-j 
nizc  the  prt.jud!cefi  and  passions  of  man  than  tlic  conquests 
Xbrxrs,  Alexander,  and  X.un>lbon.  No  one  knew  bettor 
than  Professor  nt;NiEv  that  all  of  nature's  laws  had  not  yet  been 
revealed,  and  tliat  there  remained  an  infinite  field  for  further 
exploration  and  .-iliidy. 

It  wa.*  a  Ht-ientilli-  Knglinhman,  a  ekillful  analytical  chemist  of 
London,  who  ooneeived  the  thought  and  pro\-ided  the  means 
whereby  Prof(t«<or  Hen'by  waa  enabled  to  aocomplinh  m>  mucli 
further  gixxl.  Artt<  may  have  been  lost  or  forgotten,  becaofte  no 
longer  tK-t^dv)!,  and  the  world';*  libraries  and  umveraitiea  alread/ 
posMSHxl  in  abundaucN;  the  vast  accumulations  of  tnowlHlgc  which 
had  for  ages  been  gnmcivd  and  »tore<l  an-ay  in  th(«c  valnable 
repoabmes  of  learning,  yet  naturv  ninained  hi  bountiful  tliat  th«re 
nmld  be  no  danger  that  ber  fountains  would  become  exlinustcd,  and 
Mr.  SuiTHsox  provided  for  an  institution  whidi  ativpts  all  the 
past,  and  proxndes  only  for  the  future.  He  endowed  munificently 
the  Institution  (which  bears  his  name  here  In  AVashiogton)  for 
collecting  new  knowl«Ige,  and  for  distributing  it  to  all  parts  of  t)tc 
earth.  Great  vnn  the  fli>nn>ptJon,  generous  the  endowment,  an*] 
fortunate  that  the  execution  fell  to  the  lot  of  Profeaeor  IIt:NRvI 
Though  he  loved  his  «ountr\'  a.4  )ie  loved  hbt  family,  still,  in  Uie 
matter  of  science  bo  knew  no  bouniK     The  heavens  above  and 
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the  earth  bcneatli  were  bk  studio,  and  hia  thoughts  aiirl  hm  ftetiop 
were  aa  boandl^E  as  the  orbit  of  the  moat  difttaiit  Mar.  Whatever 
tlie  miad  of  maa  could  oompaw — ^ea,  wbatcvor  ilm  most  orieiitaJ 
imaginatioD  could  fancy — were  to  him  an  |ir«'ioii'»  a.*  the  g^nni- 
nution  of  a  »eeil  or  ihv  likHitaing  of  u  llowcr  in  Jiis  own  dnor-yard, 
Tht'  student  in  Australia  or  tliv  Fiji  I»liuidi4  knew  that  any  inquiry' 
of  him  on  scientific  subjects  would  rooviw  tbe  same  patient,  kindly 
notice  as  if  it  oune  from  tbe  most  learned  ptx>fciisor  of  Berlin  ta 
St«>ckliulm. 

In  likv  nuinnvr,  how  patient  was  he  witli  the  young  inquirer 
afhir  truth,  and  »till  more  with  that  lurgv  eluss  of  m(«hanics  who, 
ill  tlirir  hours  of  leiMure,  were  working  on  some  long-exploded 
llwtiry  f>r  error.  He  did  not  upbraid  or  ridicule  honei^t  labor  or 
study,  but  with  simple,  kindly  language  would  explain  to  the 
Lwmprebension  of  tbe  moat  unlearned  tbe  immutable  laws  of  nature, 
and  guide  hU  Riin<l  and  .steps  back  to  the  right  path  which  would 
1i^  him  to  perfoot  «n)(«i««i. 

Prof<s«or  Hesry  alwBv*  seenKfl  to  in«  Ut  take  wjKicial  plorifuro 
ill  tvery  dcvolopnient  of  scienw!  which  adilod  ti>  tin;  bountiful  in 
lifi;,  or  which  contributed  to  tbe  genend  liap|i!ii('9<i4  of  itiankiiid. 
Though  grtBt  pr<^p-Gss  bad  been  made  in  his  day,  lie  h»d  an  nb«>o- 
lute  faith  that  more  remained  to  reward  tbe  toil  and  labor  of  other 
students  long  &f\cr  be  hail  paseeii  from  earth. 

For  Lhi»  reason  iIk;  mirmory  of  liLi  life  and  fame  should  be  treas- 
ored  by  all  as  an  example  to  the  youth  of  our  land,  to  show  that 
honor  and  fame  may  be  earned  in  the  hcIiooI  of  philosophy  as  well 
aa  in  the  morv  tempting  and  active  scenes  of  public  life;  and  there- 
fore I  rtjoioc  that  tins  oowicion  lui*  been  honored  by  the  pre.-k-JMW 
of  »o  marked  and  distinguifihed  an  audience  in  this  the  Hall  of 
BcpreeeatatJves  of  the  Capitol  of  our  nation. 

Many  ntudents,  who  at  this  moment  are  hard  at  work  on  tlieir 
studiet  for  the  ailvantage  of  mankind,  will  feel  themitelvcB  person- 
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ally  enooonged  and  honcoed  by  the  tokens  <^  Topeet  and  aSbedon 
thnB  paid  tbeir  prototype  Profeeaor  Hekbt;  and  their  stumlated 
labon  in  the  oause  of  that  adenoe  he  loved  so  veil  will  ereot  to  him 
a  moDumeot  more  lastjng  than  of  bnas  or  marUe. 


PRATER 


BY 


RE^' .  B\^ON  SUNDERLAND,  D.  D. 


OcH  Ftfher  aod  oar  God,  TLou  who  dwcUcst  in  supcniiil  light, 
tad  yvt  with  him  who  ts  of  an  humble  and  coDtritc  heart — Thou 
who  hust  bn-n  m  oOcn  diiiliuDotvd  in  tlie  annrchic  tlioiights  of  men 
and  yet  dost  bear  the  tuuoe  with  ine6al>le  putjence,  behold  usl 
Fain  would  w«  with  all  our  hearts  bow  before  Thee  in  wonder 
and  adoratiuii. 

We  give  ']"lni^  lii-arty  diaiikit  for  tbst  crcutiun  wlitii  tlie  muriiing 
Kturs  siuig  t(^'tlipr  nnd  for  ttuit  redemption  heralded  by  a  multi- 
tude of  the  heavenly  hosta —  "  Glory  to  God  in  the  Iligheet  and  oo 
earth  peace,  good-will  to  men!" 

We  thank  Tht*  for  the  mighty  train  of  hniiinn  generations.  We 
thank  'IVf  for  the  ca]>»citk's  of  the  humuii  nic«  n)xniing  out 
toward  the  future  for  (.-vcriiiorv.  We  thank  Tlicc  for  the  grcut 
natiotis  that  have  run  their  oouiBe  and  for  the  great  natiuns  tliat 
are  still  enacting  their  parts  in  this  wondrou!>  Geld  of  time.  Wo 
thank  Thee  for  tlie  vigor  of  intelligence  and  tlie  grandeur  of 
enter{)ri:«  that  have  diswivej'wl  fM>  many  great  tliinga  for  man.  We 
tJiank  Till*  for  tJic  many  ti\\U-n^  on  evcrj-  »id«  who  arc  UTiravcllIng 
the  scerebi  of  nnturt-  and  building  up  a  (KMsibility  for  the  still  more 
Dobic  triumplis  of  the  immortal  soul. 

And  wc  tliunk  Thee  for  him  whose  memory,  so  fragntnt,  has 
b(.'<?n  made  to  bloom  eo  freshly  Id  this  winter  night.  Gotl  be 
probed  for  the  name  of  him  in  whom  kiiowUxIge  aod  faith  blendi.-d 
their  glorious  light.  God  be  praised  for  the  evolution  and  exalta- 
tion to  wliich  a  higher  than  material  philoifophy  will  surely  sum- 
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mon  all  the  ignorant  and  erring  families  of  men.  By  the  brink 
of  the  grave,  over  the  end  of  all  that  perishes  on  earth,  we  read, 
O  God,  our  Father,  that  mighty  apotb^m,  "  The  things  that  are 
seen  are  temporal,  the  things  that  are  not  seen  are  eternal." 

Be  very  nigh  to  the  hearts  that  knew  him  h^t,  and  bless  them 
with  the  blessing  he  in  life  invoked.  Be  very  nigh  to  our  rulers 
and  our  chiefs,  and  to  all  our  people  in  the  state  and  in  the  church 
and  to  all  those  in  our  schools  and  seminaries  and  laboratories,  and 
in  our  Congresses  and  L^;islatures  who  are  molding  the  thonghts 
of  the  nations  and  the  civilization  of  our  times.  Grant  free  scope 
to  the  awakened  faculties  of  men.  Protect  the  mighty  march  of 
the  coming  millions,  and  crown  their  toil  with  an  unfadin|r  crown, 
tlirough  Jesus  Christ.    Amen. 


PART    III. 
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PniLOSOPIIlCAL  SOCIETY  OF  WASHINGTON. 


Sfeciai.  Mf^ttixo. 


May  14, 187& 


Vioe-Prcsiflcnt  HrLOARD  in  some  pTeliminaty  remarks  on  the 
death  of  ProCwsor  Jut^Ki>ii  Henry,  Prwkknt  of  tbc  Socletj-, 
stated  that  he  lind  cnlleil  a  i^pcvial  mpt-Hng  of  tho  mcDibere,  for  th« 
putpoae  of  taking  some  apprxipriutc  nction  on  tbic  eol^nn  and 
mournful  ocrasion. 

The  Secretary  read  a  commiini«ition  from  Chief-Justice  M.  B. 
Waite,  Cltanccllor  of  tim  Smithsonian  TnHtitution,  annoum-in^  tbe 
dcotli  of  Professor  JottKi-ii  IIkmiy,  the  Secretary  and  I>irector  of 
th«  lui-titution,  in  thi«city,  on  Monday,  May  13,  at  ten  minutes  past 
noon,  and  inviting  tho  Philosophical  Society  of  Washington  to 
atleiKl  his  funeral  on  Thursday  next.  May  Ifi,  at  half-pest  four 
o'clock  f .  M. 

On  motion,  a  committee  of  three  (Messrs.  Weluno,  W.  B. 
Taylok,  and  Oiu,)  wa«  appointed  to  prepare  suitable  resolutions. 

Bvmarks  on  the  character  and  lalmrs  of  tlio  deceased  were  made 
by  MeBsrs.  Hilgarh,  Joiisaos,  Toneii,  Alvohu,  Aubic,  Ma^on, 
Parkeb,  Galiacdet,  and  Georgb  Tavlob. 

The  special  committee  reported  the  following  resolutions,  which 
were  nnauim<ia''ly  adoptetl : 

RtaUefd,  That  in  the  deatli  of  Professor  .lofiKPli  IIksry  the 
Philoe*i^]ihiinl  St^'Jety  of  Washington  is  called  to  deplore  the  loss  of 
ittt  vi-neral>l<'  and  l«l<iv«l  I'rtsident,  who  from  iu  lirst  institution, 
and  iculM«qu«ntty  from  year  to  year,  Iiai  heciu  unaninioa^ly  chosen 
(o  the  {xxition  ho  filKul  among  iLt,  in  deierc^oe  tiot  only  to  tlie 
«Zalt4-<l  liuiib  \vhii-)i  made  him  the  chief  ornament  of  our  awod- 
stioo,  but  in  grateful  tribute  tin  well  to  the  varied  phtli>u>[kh>eal 
learning,  the  calm  even>halanc«d  judgment,  and  the  serene  wimlom 
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which  so  lulmirnhly  (|u:ili(ied  him  to  1>e  the  moderator  of  opinioiM 
in  a  body  com]X)Hxl  of  zguIouh  and  independent  workers  in  norly 
e\'ery  department  of  ecientifie  rc«?arch. 

lifsolefd,  That  while  we  are  caHe<l  to  sit  in  the  diadow  of  a  great 
berenvement,  which  naturally  casts  its  deepest  gloom  on  tho»  who, 
like  ourselves,  were  daily  admitted  to  the  privilege  of  his  personal 
friendship  and  to  the  precioiia  opiJort unities  aflonled  by  his  sagacious 
and  logical  suggestions  aud  wido  vriidilion,  an  well  as  by  his  ready 
eo-operation  in  every  enleqirise  whicli  had  for  its  ohjwt  the  exten- 
sion of  knowledge  or  the  promotion  of  human  welfare,  we  at  the 
same  time  feel  that  we  slionlil  boeulpaiily  inncib^ible  to  the  surviving 
radiance  of  the  bright  ttxnmph;  lii^  has  wt  »^,  if  even  hem,  in  the 
pres^ioe  of  his  unfilled  gravtr,  wt^  did  nut  testify  uiid  reoonl  oiir 
solemn  tlmnL'«givtng  fur  the  length  of  d:i_v><  mi-onkii  lo  our  revered 
friend  and  ilhixtrioi;^  cxt^mplar,  jx-nnitt^fl  Of  he  win  to  extend  hii« 
useful  lift?  Itcyond  (lie  pcricid  m^nnlly  allott*-<l  to  man,  and  not  only 
filling  that  life  witti  Hliniid;int  Iabf»r«  which  have  nJlwitwJ  the 
highest  honor  on  8cien<«,  hut  ul^to  odoming  it  with  the  moral 
virtniri  and  Clirlstian  gniiiw  which  niiulc  him  as  lovely  for  the 
Ix-jinly  ami  »tm|>linty  of  hin  nutiiri.?  M  he  was  rcnwrkiihle  for  th« 
Mrengtii  and  iligiiity  of  hii«  high  and  noble  cimracta'. 

Htvitlml,  That  wlnri  wo  transfer  our  thonghtj^  from  the  precincts 
of  this  Society,  within  which  ho  hiw  lilifd  »o  long  and  »>  gruriously 
tti«  mild  light  of  his  high  and  varied  int^'lligt^nte,  to  t)t»t  wider 
arena  in  wliieh  he  mo\-wl  a»  mininter  and  int^Tpreter  of  naturv, 
plucking  out  the  heart  of  her  hidden  m_v»tcri(«,  —  as  tuivher  of 
ingenuous  youth,  cjuickcuing  in  their  miud;i<.  an  ardent  lovo  of 
knowledge, — as  apostle  of  science,  deeply  imbued  witli  reverence 
for  his  holy  calling, — as  unselfiBh  worker  for  the  Government, 
serving  it  even  unto  death  in  so  many  fields  of  useful  and  unre- 
warded activity, — and  above  all,  when  we  refer  to  his  long  and 
benefi(?eut  career  as  Diredor  of  the  great  institution  to  which 
Smithsos  gave  his  name,  but  to  which  IIenuv  has  given  the 
distinotive  direction  and  specific  character  which  compose  the  ehtef 
elemmt  of  ilit  glory  in  (he  ]iast  and  eonhtilnle  the  highest  pledge 
uf  itit  u'efuluaw  in  tlie  future,  we  are  IiIUhI  uith  admiration  not 
only  for  tJie  variety  and  <lepth  of  his  lore,  and  for  the  amplitude 
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of  the  intelkctual  sympathiffi  which  enabled  our  honorpd  Iicatl  to 
take  "all  knowledge  for  his  province,"  bat  also  fop  the  rare  cxwu- 
tjvc  talent  which  in  the  sphere  of  arluiinistration  fitted  him  ^ucfuM- 
fully  to  touch  the  springs  of  original  inquiry  at  almoiil  every  jKiiiit 
Id  the  wide  domains  of  moi]ern  sdence. 

Baoleftt,  That  sm  we  survey  the  long  and  splendid  ean'er  of  the 
great  philosopher,  who  has  juMt  fallen  at  his  ptMt  of  duty,  oq  the 
]i%ii  pluovs  of  the  land,  and  to  whose  finished  life  the  seal  of  deuth 
hm  now  bcvn  M-t,  amid  the  univensal  regrutx  of  his  (lountrvnicti, 
diuvd  hy  tltc  civilized  world  wherever  ecicnee  has  a  votiiry,  we 
dull  btst  prove  our  love  and  veneration  for  his  memor^i-,  not  by 
ijKhilpiig  in  fniitlfss  repinings,  but  by  borrowing  in^pinitixvu  and 
iDOi-iilivo  from  the  sublime  example  left  us  In  the  purity  of  huf  life, 
flad  in  the  beneficence  of  the  works  which  still  follow  him  though 
he  hus  routed  from  his  laliors. 

Haoltvi,  That  chcrii-hing  for  his  memor)'  a  profound  iidniirntion 
and  nflection,  we  proffer  to  his  bereaved  tamily  our  slnccrc^t  sym- 
pathy and  crmdolence,  and  that  we  %vill  attend  his  funeral  m 
co-nioumcrs,  in  a  body. 

On  motion,  It  wasTurther  lieaolral,  That  the  Secretary  transmit 
copitM  of  these  roolutions  to  the  family  of  Profffisor  Hekby,  and 
to  the  RegCQtfi  of  the  Smithsonian  Institution. 


At  a  meeting  of  tlie  (jteucral  (executive)  Committee  of  tLe 
8o.-(ety  held  May  25,  1878,  it  was 

JicmUfd,  That  Saturday  evening,  October  26,  (being  the  time  of 
tJie  regular  mwting  of  the  Society'  next  prwwding  the  tinniial  meet- 
ing for  the  elvetiou  of  oiliccn*,)  l»c  spetaally  set  apart  and  exclusively 
devotfid  to  a  oomineraorstioD  of  the  life,  efiuracU-r,  mid  px-rvioea  of 
the  first  Pnsiideiit  of  tJm  Society — JosKPlt  Hknby;  and  that 
V>ce-!*r(«ideiiti<  Jam(»  C.  Weluso  and  \Vit.LiAM  B.  Tavix)R 
be  requetttod  lii  prt'iMire.  for  that  occneion,  addrcs^^  illustrative  of 
tlie  personal  and  scientific  eliaracti^  of  the  deceased. 
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Albany,  May  14,  1878- 

On  taking  the  chair  the  Preeident,  Professor  Hall,  annonoC^'' 
with  mucli  emotion  the  recent  death  of  Professor  Joseph  Hen^- '> 
many  years  ago  au  active  member  of  the  Institute,  and  long  tecor^ 
nized  as  one  of  the  most  prominent  and  useful  scientific  men  of  tt^" 
generation. 

On  motion  of  Mr.  HoGAs,  a  committee  of  three  in  addition  *' 
the  President  was  appointed  to  prepare  a  minute  rektive  to  tt* 
death  of  the  late  Professor  Joseph  Henry,  LL.D.  Viee-Prewde»^' 
Orlando  Meads,  Professor  Gates,  and  the  Recording  Secre**? 
were  named  as  the  additional  members  of  the  committee,  and  Pi«^'' 
dent  Hall  ^vas  appointed  to  represent  the  Institute  at  the  fun***^ 
of  Professor  Henry. 

On  motion  of  Mr.  Colvin,  out  of  respect  to  Professor  HeN*"*' 
the  Institute  tlien  adjourned. 


May  28,  1878- 
Vice-Prcsident  Meads,  in  behalf  of  the  committee  appointecl  *^ 
the  last  meeting,  submitted  the  draft  of  a  Memorial  Minute  relat*** 
to  the  late  Professor  Joseph  Henry,  LL.D.,  one  of  the  origil*^ 
members  of  the  Institute,  which  he  read,  and  the  same  was  onaX**' 
mously  adopted  by  the  Institute  and  ordered  to  be  entered  on  **** 
minutes,  and  a  fopy  to  be  sent  to  the  family  of  Professor  Hebk"*' 
also,  to  be  furnished  to  the  daily  newspapers  of  the  city. 

Mr.  Meads  also  read  a  communication  from  President  HaK-^ 
excusing  Vis  Jibseiit-e,  on  aw^ount  of  illne.*i,  from  the  mfeting  of  'CJ'*^ 
committee  of  whidi  he  wmh.jl  innuilmr.  and  paying  a  wortliy  trib»J 
(138) 
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of  pcnwnal  regHrd  to  the  memoiy  of  the  late  Professor  Hes 
vrhu-h  commuDicstioD  vna  ordered  to  be  entered  on  the  miDUtea 

The  following  ia  a  copy  of  Professor  nAlx*s  letter:       ^M 

Pom-  Hkshv,  May  27, 187( 
Orlaxoo  Meaim;,  Esq. 

Dear  Sin  I  ain  ^-ery  sorry  not  to  meet  witli  the  members  of 
Albany  Institute  to-tnorrow  evenii^,  but  I  ant  (juite  anablc  to d( 

For  some  weeks  before  the  last  niet-ting  of  the  Institute  I 
been  too  feeble  to  go  out  at  night,  and  I  wtnt  on  that  occasion  < 
from  respect  to  the  memory  of  Profeesor  IIknuy  and  that  I  ml 
Buy  a  few  words  !a  eulugi-  of  hla  chanicter.  I  now  find  that  I 
kept  up  and  about  my  work  quite  too  long.  Since  I  came  be: 
have  noi  been  able  to  sit  up  more  than  half  the  time,  und  I  h 
acarcely  the  enei^  to  write  a  letter,  I  am  suficring  from  extp 
mrvous  prostration, 

I  write  to  explain  the  cause  of  my  absence,  and  I  am  veiy  « 
not  to  be  pre^Ql  with  the  committee  on  tliis  occasion.  I  bell 
you  know  very  well  my  esteem  and  vejieratiim  for  Profe 
IIenry,  and  I  wbh  not  to  fail  in  Joining  in  any  expretnioz 
n^rd  for  hta  memory,  or  of  symjiatliy  and  (X)iiilolcnce  with 
moit  exrellent  and  aniiahio  family  in  iheir  great  allliotioii. 

Pmf<!«or  IIrkry  w».s  the  realiuition  of  my  i<li'al  of  a  saen 
man.  During  a  long  life  l>c  Iiai  kepi  ajiiirt  fruni  all  tha-^  influci 
which  MTva  to  dcstmv  the  indejH-iuicnw  of  »<i  many  men  of  m-io 
His  simple  and  una»<umiiig  life,  and  his  quiet  and  anpreteud 
manner,  while  cMifessedly  at  tlie  head  of  all  scientific  men  of 
oounti^,  has  presented  a  grand  example  to  the  younger  men,  w 
it  has  se<-nr«l  for  him  their  love,  esteem,  and  veneration.  J  bel 
there  liii>4  been  no  seientilie  man  of  the  generation  in  which  he  li 
who  bas  so  eiiilean^l  himself  and  liis  memoi^'  to  men  of  all  ] 
^Cffiions  and  departmentn  of  scientific  iiKpiin',  and  we  cannot 
^nroDgly  exprftv  our  tvinlimenls  of  appreciation  of  such  a  charat 
I  am,  very  einvcrely  and  ret<pectfully  yours,  etc., 

J  AUKS   RaLI 
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l*ror«w>r  JnsKi'H  Hknry,  LUD.,  who  for  mon-  than  Imlf  a 
wnitiry  ha-H  .stuiKi  al  tlu-  luwil  (if  Americnn  nck-iitJlii-  m«i,  imii  who 
for  more  rimii  thirty  years  hiu  held,  witli  cxjiiitl  houur  to  hiiosvlf^ 
iiiiiJ  itdvantii^-  (o  the  )^r»it  int^^ixv^U  i-oriiniiUvd  to  htm,  the  eminent 
[xisilJon  of  Sccn?tary  of  tin-  SmithHoniiLn  Iiu^tilution,  diod  at  bis 
poit  of  duty  in  tho  city  of  ^V'allllillgtoIl,  on  the  13th  <luy  of  Jtay, 
1878,  in  die  eiglity-firnt  year  of  his  age.  The  (l«ith  of  one  so 
venerable  in  yeare,  and  whose  long  life  has  been  devoted  so  aasidn- 
ou<tly  and  siiece»fu11y  to  Uie  adviinoemeiit  of  Hcieiiec  iii  some  of  itf> 
highest  dcpartinents,  makes  it  («|jecia]|y  fitting  that  tlie  members  of 
tills  Institute,  of  whirl)  he  wax  one  of  the  tonuders,  should  pinre 
upon  its  recordn  t>ome  ttuitsldc  cxpreeaion  of  iheir  estimate  of  hi« 
charoctt^r  and  tierN'icft'. 

It  it*  with  just  pride  that  we  rail  to  tntnd  that  he  iviii<  n  nnlivo 
of  tliiK  city;  r)mt  it  vmK  hen-  in  thi^-  Alluiny  Aittdeniy,  and  in  tlie 
very  building  in  whieli  we  are  now  a.'4M>inbl<jd,  tliat  he  reoeiv«l 
mni'h  of  his  early  eihi<iirinu,  and  espei^ially  in  those  tirajiihes  whJeh 
ixuitributud  most  to  prt'lKirv  him  for  liiii  sulM-qnciil  seienlifienirwr; 
that  after  ceasing  to  be  a  pupil  in  tJie  arademy,  inueh  of  his  leisure 
lime,  forsc\'enil  yenrs,  vas  s[K-iit  in  tlie  laKuvtory,  then  in  this  very 
room,  in  ex[icrimeiital  invtsitigntions  in  elieniLsiry,  eliH-lrieity,  in  th« 
u|ipliculioii  of  steam,  luid  in  other  brancties  of  phyi^cnl  Mience,  in 
whieh  h«  was  dwtinwl  afUr«-nr\is  to  attain  si>  grw»t  di^ctiiKlioD. 
While  thuK  engaged,  he  look  un  active  part  in  the  orgnniattion  of 
the  Albany  Lyceum,  ami  nlVrvninl  of  iJie  Allmny  Institute  la 
182t(,  he  watt  appointed  profowur  of  nuithvinutiu!  and  iintural 
philosophy  in  the  aeadeniy.  The  plan-  wits  not  unworthy  of  the 
high  qnaliUnitioiis  he  brought  to  it;  for  in  that  day  few  of  the 
co)l«gcM  of  tliw  countiy-  aHonled  mh-Ii  a  \ar^  and  thorough  ooanB4 
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of  uetractiaii,  both  in  lli«  elurice  um]  in  iikailierantifti  aikI  natural 
ptiil<w>pby,a9(Iid  iW  aniuieiny.  S<x>iinn(T  hi»app<>inin)f4il  lulhU 
pn>le««)nJiip,  lie  cnU'turd  ujwn  the  cmitw  of  original  and  exptTi- 
HKDlal  resean4i(t<  in  i;l«).nr[»-tnA)^ietUn]  tlmt  were  n-u-anleil  with 
Rstills  M)  brilliant  am]  valuable  n:*  to  aliraot  tlie  allfjiiiiiu  of  the 
fwieniific  vrorUl  luitl  plAfv  liim  iit  oner  in  iIh*  fnuit  mnk  of  original 
inxtsi'tigaion.  Hcrv  be-  ituulc  tbosv  groit  di^^.ni-rits  whidi  in  their 
ptSftinJ  applicatioti,  Iiave  gixim  us  tbe  «ln.-tric  tclcgnipli. 

Hr  not  only  ehowed  how  a  givalcr  tnagnetic  powvr  than  had  ewr 
htrfijre  been  supposed  possible,  could  be  obtained,  but  he  t^lioni'd 
alHo  bow  by  means  of  a  battery  of  a  greater  number  of  plntw, 
kmiwn  us  an  Intensity  battery,  tbe  power  thufi  obtained  might  be 
tnuismiited  through  a  circuit  eo  as  to  produce  its  effect  at  a  great 
distance  from  tbe  operator,  nod  be  also  distinctly  pointed  out  the 
application  of  this  to  tbe  tr[u>smis<:ion  of  tch-graithic  Ngnals.  It  is 
within  the  reoollcction  of  frome  now  here  present,  that  while  he  vaa 
yet  connected  with  this  academy,  and  long  before  the  Mobse  tele- 
graph was  invented,  there  might  be  seen,  strung  ciFcutl  upon  circuit, 
apMind  the  walk  of  the  large  room  in  the  upper  put  of  the  build- 
ing, tbuusatub  of  feet  of  copper  wire,  through  the  whole  lengtJi  of 
which  he  sent  a  galvanic  curremt  so  as  to  excite  a  magnet  and  movo 
a  lever  at  the  farther  end,  which  was  thus  made  to  strike  its  eigna) 
oa  a  bell.  Here,  in  a  scientific  point  of  view,  was  all  that  was 
eN«efitial  to  the  magfnetic  tek^rrapfa.  That  he  did  not  attempt  to 
apply  t}i4»c  diw-overic!?  to  their  practical  u*v,  wa?"  mrt  that  he  did 
not  NX*  their  applicution,  or  tliat  he  had  not  inventive  genius,  but 
that  h«  had  formed  for  hiin«^lf  a  high  ideal  »f  a  life  <lm'utet:l  to 
science  for  its  own  sake,  frum  which  he  would  nut  be  diverted  by 
any  inferior  claims  upon  his  atteutiou.  The  stand  taken  by  him 
thus  early  was  inflexibly  adhered  to  through  ht»  wliole  tiuUiequent 
life. 

In  1832,  he  was  called  to  tlie  prufe»»orship  of  natural  philosophy 
in  the  colk^  of  Xcw  Jersey,  at  Princeton,  where  he  not  only  con- 
tinufd  to  pr<<scc«fc  with  great  sueeus  an<l  growing  fame  his  favorite 
invmtigatiuu!  in  electricity  and  magnetism,  but  he  also  greatly 
«fiUrged  the  range  of  his  acquirements  by  studies  in  aooustios, 
optk«,  ustiooomy,  geolog)*,  niinerah^y,  and  architecture,  in  some 
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of  which  dcpnrtiiMiib)  hii*  lectures  excib}il  greut  iiit^-rvst  imd  admi- 
mtiuu.  He  hiwl  rare  ptiwtT  as  a  kiiturcr.  With  tilwsv^  &  fall 
IdioivIwJp!  of  liis  ciibjwl,  lii-f  hiii)^iiiig«  wiw  well  choNcn  and  rxuci, 
hij»  elooutioD  <)igiiiRtiI  uiul  iivpn^vc,  nml  In;  hnil  in  n  rarv  dt^grvc, 
both  in  (xiuwHttitioii  ami  in  lij.i  |iiililii;  di^-oui^Mis,  tlie  fuoully  chuniic- 
biristic  of  tlift  Iiigli&*t  onli-r  of  iiiimls — <if  prtwrtitiiifj  the  d^-cpwt 
truths  with  u  i;l<':iritft<s  a»d  i'iinplidiy  that  hruuglit  thcni  witliiD  iho 
gnwfi  of  ordinary  niiiidi^  In  1837  liv  for  the  firi^t  tioie  visited 
Euro[K-,  whiTC  h\»  valuable  (»ntribution»  to  ph^'sic^l  scifow  had 
iDwIv  Mm  w<'ll  known  to  «ich  men  lu*  Farapay,  ^^'^EA^?TO^'E, 
Airy,  imd  othoi^,  who  rctvi^c-ti  him  wilb  the  mu«t  flattering 
uttontiotu>. 

By  tile  noble  l)«)ue«t  of  Jamt»  Smithsos,  the  United  Stales 
were  niwle  the  recipients  of  u  fund  "to  fontid  ut  \\'ivhiugton,  undei 
tlte  nume  of  the  Smilhmninn  IntitilutJou,  tin  <wtaliliidiinent  for  tJic 
increnfle  nnd  difTiL^ion  of  knowlalge  among  ini-ii."  On  thetv^b- 
li^liment  of  iJibt  iiiiititutioii  under  tin  act  of  CongRi<t<  in  1846,  the 
eyes  of  the  leading  sctentifin  men  in  thiti  eouiilr)-  unci  abroiul  were 
at  once  tunie<l  lo  Profts^or  Jlf.xnv  n.*  the  inun  most  eniint-ntly 
qnalillMl  to  carry  out  the  grail  ol)jc('tA  of  lliis  trijjit  in  aixtorduuce 
with  the  spirit  of  tlie  JoundeT.-  The  tnist  itself,  tw  prcKxibal  id 
the  will  of  the  TounihT,  \va!«of  the  (^r.nuhst  and  ino^t  <-ornprehcn«ive 
ehamcter.  It  was  intended  fur  bmii  the  incrca-te  and  the  diffusioa 
of  knowledge.  It  wn.-<  linnted  to  no  partit-nlnr  bnineli  of  knowl- 
edge, itnd  it  was  for  the  lienefit  of  all  mankind.  It  wn.-<  with  great 
hi^Iation  and  reluotince  tJiat  Professjor  Hksrv  wiw  iiiduixn)  to 
give  up  the  line  of  original  research  to  which  he  hail  Iks'ii  devoted, 
and  undertake  a  work  t»  different  from  any  in  which  he  had  bceo 
engaged,  and  involving  so  great  responsibility.  IJnl.  having  yielded 
lo  the  wishes  of  his  friends,  he  gave  hirasf^lf  to  the  work  eiiniestly 
and  conscientiously,  still  hoping  that  atW  the  organixation  was 
completed  he  might  be  enabled  again  to  resume  his  former  pnrxuito. 
Fortunuie  it  wiw  fur  tlie  honor  of  the  couutr>-  and  for  tin-  |H-nna- 
oimt  interests  of  the  institution  that  such  a  man  wa-t  brought  to 
preeide  over  its  original  organization,  and  aflUrwanl  to  direet  and 
control  it«  ndministration  for  nearly  a  tliinl  of  a  century.  How 
broadly  and  wisely  he  hiid  the  foundations  of  the  iiL-^titution — 
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-with  what  a  1ai]gG  v\tv  ami  jitst  apinvctntioa  of  tli«  claims  of  all 
the  variotu  ilrfKirtmenti  of  UlK-nil  kimvrlvdge;  how  ekillfully  he 
guanled  it  through  tlie  miuiifuld  perils  uf  its  earlier  yean;  with 
wliat  vigilance  aad  ttvm  intvgrih'  he  protected  and  secured  the 
timet  fuiuli^  not  only  from  luiw,  but  from  perversion  to  improper 
purjiotw^  or  to  the  promotion  of  local  and  selfch  interests;  Iiow 
srrupulousir  he  held  hJiiM-lf  nUtoC  frotn  all  eutaitglcnients  with 
gainful  enterprises  and  from  everrthing  th^  oould  withdraw  his 
tlwugbts  fnim  the  high  duties  to  which  be  had  devoted  himself; 
and  how  stroi^ly  he  tlitie  entrenched  himself  in  the  respect  and 
confidence  not  onl)*  of  those  immediately  associated  with  him,  but 
of  the  whole  Amerintn  people — is  well  known  to  as,  and  is  wit- 
De«ed  to  by  the  voice  tliat  now  cornea  to  na  from  every  part  of  the 
country. 

In  commemorating  his  public  services  we  should  not  omit  to 
notice  the  valuable  gratuitous  services  he  has  rendered  to  the  coun- 
try for  so  many  years  as  pr«jd«nt  of  the  Light-House  Board,  nor 
should  we  fail  also  to  record  the  not  less  important  relation  in 
which,  as  the  head  of  the  Smithsonian  Institution,  he  has  stood  to 
the  Government  as  it«  Intsted  adviser  in  all  matters  involving 
scientific  inquiry.  Every  successive  admin Lstration  for  the  last 
thirty  years  has  had  the  benefit  of  his  wise  and  disinterested  coon- 
Mrb,  and  luts  ever  given  to  him  its  fullest  conSdcmv.  But  above 
all  should  we  bear  witoww  to  the  great  moral  worth  and  dignity  of 
the  example  he  has  furnishc<l  in  our  own  country  and  in  our  times 
of  a  man  of  the  highest  intellectual  endowments  and  with  more 
than  ordinan*  aptitude  for  success  in  the  practical  walka  of  life 
giving  himself,  from  the  very  outset  of  his  career,  with  stern  inflext- 
bihty  of  purpose,  exclusively  to  the  pursuit  of  science  for  its  own 
sake,  esteeming  its  patli  one  of  all-sufficient  honor  and  distinction, 
and  its  satisfactions  and  rewards  higher  and  lietter  than  all  otlier 
worldly  sueeess,  content  to  live  simply  and  virtuously,  so  be  it 
only  that  it  might  be  "in  the  pure  and  serene  air  of  litxral  studies." 

He  was  a  man  of  warm  afRxiinns  and  of  a  niosl  sinci-re,  gi^nerotM, 
and  noble  natun-.  Hit*  ttympatliiefl  with  all  enrn^wl  si:-<-kers  titier 
tinith,  and  aip<i<ially  with  the  young,  wov  evi-r  <)uick  and  ready. 
He  loved  Irutii  for  its  own  sake,  and  bad  uu  utt«r  detestation  of 
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shamB,  and  AarlatanJBia,  and  all  devioes  for  che^i  popolarity, 
whether  in  sdence  m  in  other  things.  He  was,  moraover,  a  man 
of  calm,  welt  oonsidered  and  decided  Christian  ftUh.    No  aeeniing 

eonflkd  between  the  ttnths  of  adenoe  and  those  <^  zeligicn  ever 
disturbed  his  well  asBored  faith  in  both, — for  he  had  a  mind  large 
oHxigh,  and  honest  enoogh,  to  grasp  the  relation  between  than. 
No  one  knew  better  than  he  whose  life  liad  been  spent  in  seeking 
to  penetrate  the  aecrits  of  the  natural  world,  what  were  the  powers, 
and  what  were  also  the  limitations  of  the  human  intellect;  bat 
believing  as  he  did,  that  truth  in  all  its  forms  proceeded  from  its 
one  Great  Author,  he  doubted  not,  that  when  faith  is  ezcbanged 
for  sight,  it  will  be  found  in  all  its  varied  tuauifeetatiinifl  to  be  at 
perfect  unity  with  itself. 


PE0CEEDING8 

OV  TItR 

UNITED  STATES  LIGHT-HOUSE  BOARD. 


OmcE  OP  TnE  Iiioirr-Hoi>E  Boarp, 

\\'iuiki»i/toi>,  May  15,  IS7H. 

[  Extnu-t  from  tliv  iiiiiiitu«  of  tlit;  tiieetingor  U»c  IJglit-HuuM 
Bonn),  licW  Mwv  15,  IS7S.] 

Th«  XftVftI  Sefn-tary  rtaid  n  letter  from  Chief  Ju^lk'C  M,  R. 
Waitk,  CtuuwKllDr  of  iUr  Sniilh.'oninn  lii^lilutJDi),  antiomu'Ing  lli« 
duuli  of  Pnjfntfxor  Jmkkph  Hknry,  aiid  iiiviriiig  the  Lighl-tfmu<c 
Board  (o  nui:-ii«)  liLi  fuiit:nU  on  Thunulay  aftcriKXiii  at  litilf-]UL'4. 
four  oVJock. 

Oil  motion,  it  was  nixlert^  ihat  the  Light- Iloune  Itoanl  atnopt 
tlio  iiivitittioti  tn  att<^nil  the  funeral,  and  that  the  Naval  Secretary 
becbai]ge(]  with  making  the  necc^i^ary  arrangements. 

The  following  resolutions  Hilunitte<l  l>y  the  Naval  Secretary  were 
adopted: 

Rcmdced,  That  in  the  death  of  Professor  JosEl'U  ITkkiiY  we 
have  lout  an  impartial  Chairman,  who  has  done  bo  much  to  oblaia 
the  harmoniiHis  eo-operatiou  of  the  several  workert^  composing  the 
Board. 

Stat^Md,  That  we  have  lost  in  hi«  di-nth  the  hiiu]  of  our  Com- 
mittfe  on  Experiment-,  in  whidi  position  for  more  tliun  it  cjtiarter 
of  a  centuiy  !ie  luis  by  Im  piitiL-nt,  ut>lo,  and  smxtfwful  invcstiga- 
tions  into  the  laws  of  light  and  >^<>und,  and  1>y  \»^  fehili.-  «u<2gestion9 
as  to  tlieir  applioitioD,  put  the  Light-Hoiuw  SiTvicc  into  the  front 
lanks  of  practical  science. 

Reaolved,  That  wc  sincerely  dfplore  hin  death ;  tts  thu»  we  h»v8 
etA  one  of  ns  lo-t  a  persomil  friend  who  liy  hi»  kindnnw  of  hcnrt, 
hb  Ikonffit  frankne^,  his  genial  iK-arIng,  und  hiit  genuine  sympathy^ 
[  baa  commanded  our  respect  aud  woo  our  aili.'ction. 

(136) 
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Retolced,  That  as  a  tokcii  of  our  appreciation  of  oar  \oee,  the 
Board  alteod  hb>  fuDCrat  in  a  body ;  tliat  t)ie  allots  of  tli«  yieesels 
in  the  Light-Hoii-W  Servioe  be  set  at  half-ma^t  on  (he  day  of  the 
funeral;  that  the  offices  of  iJie  Liglit'HaiL>«  EfUahliihiuetit  through- 
out  iIk  country  he  clowd  on  that  day ;  and  that  the  members  of  the 
Board,  and  like  officers  of  the  Ltght-IIouae  Ser\'ice,  wear  the  nso^l 
badge  of  mourning  for  thirty  dayi». 

KtM/lrvd,  That  we  tctxler  to  the  family  of  the  deceaiied  our 
deept^t  syiupaihy  in  their  great  bereavement. 

Ufaoltvd,  That  the^  r^olutioos  be  hprotd  on  the  Jonmat  of  the 
Board;  and  that  a  properly  engrueeed  copy  of  them  be  t<ent  to  the 
family  of  the  deoeased. 

The  Board  then  adjourned. 

C-  P.  Pattersow, 
Otairman  pro  tan. 
Gbobge  Dewev, 
Peteb  C  IIai.n^ 

Secrdaria. 


Office  of  the  Lir.nr-Hoi'BK  Boabi>, 

\\'a»hitigton,  July  9,  1878. 

Sir:  I  (raiKiinit  Iterewilb  n  copy  of  a  k-ltcr  dnttftl  London,  Juno 
26,  1878,  from  Mr.  Roni.v  Ai.i-ek,  Swretarj-  to  tlic  Lighl-Housc 
£^tablt«hnH-i)t  i>{  Gruil  Bnt»in,  (Trinity  Hoiu*,!  wmdoling  with 
the  Uotutl  upon  thi-  drath  of  its  latv  Chairman,  Professor  Uenbv, 
and  espnssing  the  high  appru-iation  of  his  distioguislKd  serviocB 
in  Pharology,  cmtcrtaincd  by  tJte  "Eld«r  Bretlinm"  of  the  first 
named  liody. 

In  tniit>;mitt!ng  tliis  letter,  allow  me  to  expnss  tJic  hope  that  ila 
recejition  will  be  S!i  iigrL<eflbIe  (o  you,  ax  it  bus  been  to  the  Light* 
House  Board. 

Very  rt»poctfully,  your  obedient  servant, 

George  Dewey, 
Naral  .Socrtfory. 
To  the  Secr*iary 

of  the  SmithMmiau  Tnt/ihiiion, 
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Thini'it  IIol*8%  Ix>ndos,  E.  C, 

25lii  June,  1878. 

T  hav«  it  in  cnmniaiid  to  re<{u<«t  thnt  you  will  Ik  guod 
CDOUgli  Ui  4-onvcy  U)  ilie  nK^inlx>r»  nf  ih<-  l/ijrlif-HmiM  Bonn)  of 
tlic  UiiiWci  S(aK»  llif-  high  si^tisc  whi<-h  llic  Klitcr  Bixrtlircn  of 
tliis  oor(»(imtirtn  t-iiltTlaiii  of  ihe  miuiy  pjitd  iH;rvi«s  reiKlcrwi  lo 
the  (K;i«iM»  of  PliaroloKj"  hy  Profetsor  Hkkbt,  your  lumentcd 
pTO(]vct:«sor. 

It  wus  the  gooti  frirtuiip  of  two  of  Lliv  meiubci^  of  this  Board  to 
nuke  j-our  luti;  Clmirmim'ti  »ii|iiaiiitHiii.v  wlieii  ou  a  toiir  of  inquiry 
and  ofMcrvittiuM  iu  the  Uiiitol  •?(nt<^:<,  and  the  survivor  of  tliiil 
deputation,  Captain  Sydn'ev  Wbbb,  has  a  very  cordial  r»x)ll«ctioa 
of  the  manner  in  whic-h  Profcwror  Hekry  plaiccd  tb«  experience 
of  tbe  DepartniL-nt  unmervc'tlly  at  tbcir  disposal,  and  of  the  ex- 
tremely courteous  way  in  which  he  assisted  their  rEeearches,  and 
indicated  tlie  directions  in  which  thoee  reecarcbee  were  likely  to 
bear  fruit. 

It  if!  at  all  tiine«  n  nintt«r  uf  eatixfaction  to  t)te  Trinity  Ilouse  to 
remcmljcr  that  its  main  fiiiicLiuti  iti  one  of  hucIi  Bviu-nil  interest,  that 
its  nuinbora  may  eount  ujwn  fellow-workcm  wIh-r-vit  maritime 
civilinUion  exists;  but  tlicy  tniM  it  may  Iw  taken  a^  an  evidence  of 
tbeir  wjx-cial  ho|ie  timt  through  you,  Sir,  thi»  frienilly  intercoune 
with  the  Light- Hoii)ii>  nutboritit^  of  tlie  Unitwl  States  may  be 
continuwl;  that  tln.-y  thus  dvwire  to  reeoni  thrar  gmteftii  npprmu- 
tion  of  ibc  important  eontributions  to  the  uppliwi  M-ieiioes  both  of 
Light  and  of  Srmtid,  for  niuriliine  purpotfot,  with  which  the  name 
of  I'rofuAior  Joseph  IIexry  will  always  be  bo  honorubly  associated. 
I  have  the  lionor  to  be,  sir,  your  obodteut  scrvsnl, 

KoBnr  AiXEJf, 

Secretary. 
To  the  Chairman 

of  the  LigUSt/tue  Board  qf  the  United  Staieg. 


DISCOURSE    MEMORIAL:* 

BY 

REV.  SAJIlTEr>  BAY.'VRD  DOD. 


"  I  1i*v«  VTttU'ii  uiiM  ynu,  r<rtiiiK  men,  iHHmiiiM  yn  mn  Urtmg.  ftnd  tbu  word  of 
Ood  adldMh  in  ron."— I  JoH.x  II.  It. 

Tub  beloved  Apostle,  in  giving  unto  each  class  of  his  readers  a 
word  in  eatson,  nsts  the  language  of  our  text  in  addresninK  tJie 
young  men,  [KHnting  the-in  to  the  abiding  of  the  word  of  God  in 
their  hearts  as  ftimlihing  the  necessary  elements  for  the  formation 
i>f  a  strong  i-Iiarai'ter.  I  sliall  try  to  point  out  to  you  how  the  word 
of  QoA  nimts  the  necessttien  of  human  character  in  the  period  of 
youth,  and  what  special  value  it  has  for  the  young,  in  con-ecting 
the  errors  incident  to  tliat  period  of  life,  and  in  supplying  the 
elements  needed  for  the  formation  and  lixing  of  eharaeter. 

Perhaps  no  one  thing  contributes  more  to  retard  the  growlli  and 
permanent  progress  of  our  ('haract/-r  tlian  the  changes  aiid  Hucttia- 
tioai  of  feeling  through  which  we  are  continually  jinssiiig. 

The  mere  pni^rcss  of  life,  by  enlarging  our  views  and  bringing 
na  into  new  a.-eociations,  works  a  grt^at  change  in  onr  tV^'liiigs.  The 
mountains  of  our  youth  are  hnt  hills  in  the  eye  of  niatiho<Kl;  it* 
palaces  are  traii!<formiil  into  plain  houHe^;  Ua  suhh  dwindle  into 
stars;  its  vinions  splendid  "lade  into  die  light  of  coniuiun  diiy;" 
its  anient  njiil  generous  impulses  are  tamed  into  a  c^uvl  worI<l1y 
wisdoin. 

Beside  this  nmre  general  and  permanent  change,  tiicn-  an-  fleeting 
cIo»d»  of  feeling,  qnick  changes  of  sunshine  an<l  shadow  coritiniiully 
passing  over  us.  What  alternations  of  hope,  fear,  anxiety,  joy, 
melancholy  we  pass  thn>ugh  in^  single  week !  How,  with  each 
wpect  of  the  mind,  the  outer  world  seems  clianged,  acairtling  tu  the 
laediuni  through  which  wo  view  it. 

*ma  Sermon,  dcllvprvit  in  Uic  <:to]kit(r  <;Uiipc1,  I'utKcmiK,  N.  J,,  on  tbo  IDIh 
or  UtiT,  um.  flho  Sunday  laHov\ne  PnifaiiKir  Himity's  death.)  wa*  (lublithKl  li> 
Uw  "VtltuDtWrn  Ui'iiivrlitl." 

(I3B) 
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now  tlicD  amid  all  this  change,  fhM  the  h^art  be  kept  in  one 
Bbsady,  M>iiMst«iit  eonnte  of  pru^css,  anil  not  Iw  at  li»  merfiy  of 
transient  utaUe  «f  feeling?  Are  there  not  pa-sAagcs  of  jnitr  own 
experience  that  verify  this  description?  I  tlo  not  flpnak  of  that 
onjinary  f-x]>erieiii»  fX[Hi^Hl  to  tlio  vivw  of  lli«  worlil  in  yinir 
accionn,  hut  of  tliat  inner  life,  which  you  keep  hidden  from  the 
world's  gaze. 

Of  what  does  that  testify?  Of  struggles  between  opposing 
desires;  of  broken  vows  and  reeoliitioua ;  of  taira  views  xiidik-nly 
overeast  with  dark  clouds;  of  elevated  aims  draj^-d  down  lo  t!w 
tnire  and  diist ;  of  fltful  wasons  of  repentance  and  stdf-iniiniliation. 
Oiir  own  inner  i-it]Hirienoe  reveals  pnrjuiK^w  fonnwl  far  IiiglK-r  than 
we  have  over  etiilxulifd  in  action — an  ideid  lifr  wliii-b  has  littlo 
influ«n(v  on  our  rtal  lifv,  which  vonKistK  mainly  tn  unhappy  (grasp- 
ing afV-r  u  higher  life,  but  which  \»  only  ruilizcd  in  tliv  dreams  of 
oiir  iniii|ri nation. 

To  <wuHtcnK't  lliis  t«iidencj'  we  must  learn  to  act  on  Eomt.-  fixed 
principle.  \Vc  must  choo«e  some  great  purport  for  wliicli  wo  will 
live,  great  enough  to  be  a  controlling  influenee  over  all  oar  life, 
wliieli  wc  (an  tcl  as  our  polc-stur  in  the  huiveuti.  Such  a  purpose, 
and  iuflucncc,  w  furnishi'd  by  the  word  of  Ciud. 


But  wc  rest  the  argument  for  thi»  truth  not  only  upon  wlnt  we 
may  infer  the  inftuenoe  of  th«  abiiling  of  the  word  of  God  in  tlie 
heart  to  lie,  but  also  upon  the  cxpcrienw  of  our  fcIlow-men  who 
have  made  tliat  woni  iIk-  guide  of  tlietr  livt«. 

Tlicre  jinaied  away  from  among  a->,  on  Monday  lust,  one  wboee 
life  and  labors  beautifully  illustrate  this  trutli.  It  Is  me^-t  that 
within  the  precincts  of  this  wlJegt-,  eiKieial  mention  should  be 
nuule,  in  terms  of  re%'eront  afloction,  of  Prof*wsor  J(WKi*n  Hbsrv. 

We  <;Iaim  him  as  one  of  us  —  got  a  son  of  Princeton,  it  is  inie, 
for  in  a  far  humbler  academy  his  early  studies  wore  prosecuted ; 
but  we  claim  him  as  a  brother,  Iwloved  and  loving,  for  he  lovud 
Princeton  sincerely.  Prom  her  he  rc«ivcd  his  title  of  Profeamr; 
in  her  old  Ilall  of  Natural  Philosophy  be  proirccuted  his  researches, 
begun  in  Albany;  among  her  professors  he  found  kindred  spirits 
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urbooi  be  honored  and  loved ;  to  ber  stodente  Iw  delightnl  to  impart 
tbe  fruils  of  bis  ^tudy.  and  kindlo  la  tbeni  i^mr.-  tt(  Ok  vmrwvt 
tmlhoiiUtiva  wtih^ti  niarki.-<l  bU  purnutl  of  kuowli^lgi^.  And,  when 
a  (nil  whitji  he  re^anletl  &.«  iniiMraiivo,  corrinl  him  awuy  from  Ix^ni, 
JlC  rvtuincd  hi*  ]ihu^<?  siill  ntiiong  hin-  j>r(ifi-(M>r«,  iiml  <)ftcn  revisited 
Frinovtun;  und  thoc  who  km'w  him  v/vW,  n-mcmhcr  his  constant 
exproatiaa  o(  rt^nt  atul  of  longing  for  tliU  pcweful  academic  life, 
uith  ltd  opportunity  for  nwwrrh. 

As  we  look  ut  tlic  »ppliun<-«v  oC  a  pliyinoil  laboratory  in  these 
dayis  and  romombtT  tbo  irniign;  iipiHiralii.4  of  forty  year*  ugo,  wo 
woimUt  st  the  gcniiiji  and  |Kili<-iiii-  of  lhi«  grcst  <lisc"vircr,  who 
with  limittd  mmit:«,  dcvimil  mul  in  gn^it  iiK«»iirc  I'onstructul  the 
apianttiis  with  whtdi  rminy  of  hi^  woiiihTfiil  dl-Kwyfries  wcru 
made. 

I  presume  tlwit  you  arc  fntiiiliar  wilh  the  fi-w  inddtvit^  of  hi*  life. 
With  no  iuU'Aii(:igv.4  in  iJii-  way  of  early  tHiuratioii,  with  liinitnl 
means,  vnth  no  [inironitgf  of  fri<^nd*  to  aid  him,  by  his  own  labor 
hv «u-nc<i  hii  liviiihooil,  l>y  hit  own  etTortr'  ho  oblnined  n^oguitioii 
and  jHntlion.  First  calKil  at  hii*  greduation,  to  ihe  chair  of  Muthe- 
niulitTi  in  llie  Albany  Ai'iult'.my,  from  Uic|w  he  was  ealli'd,  in  1832, 
Ui  lh<'  profcwairsbip  in  Princeton,  and  from  tfnTV,  in  1^6,  to  tbe 
Smitk-Hiiiian  loKiitutton  at  Washington. 

Tbu  u  not  tho  time  nor  the  plocv  t(^  enter  into  n detailed  account 
of  dwt-v  diwiivf-riw,  I>cgnii  in  AllHtny  and  tarri^-fl  im  here,  which 
have  given  him  not  only  a  nalinnal,  but  a  worhl-wide  fumi-.  I 
shall  only  atCenijit  Ui  point  out  Koine  of  tho«e  ebiinvrtcri^tics  wliicJi 
di#tiiigtii»lKil  Professor  Hkxby  a«  a  philosopbir  and  iijf  a  man. 

Ax  n  i<tiident  of  M-ieiiiv  he  wu»  anient  and  enthiuin^tic  in  bis 
love  for  the  ebosen  pursuit  of  hii<  life.  He  did  not  dally  with  it  aa 
a  pai^time,  nor  prosecute  it  wilh  the  greed  of  gain,  nor  pursue  it 
with  the  ambition  of  niukiiig  bini^Of  famous  among  men.  He 
desired  kiwwk-dge, and  wari'lieil  out  wiwlom  in  the  love  of  It.  One 
of  bis  littidents  says,  s|H^Lkiiig  of  bis  ronntniclion  of  his  second  iind 
biTgvst  magnet:  "  \Vc  shall  always  r<'inenil»T  the  intense  etigernces 
with  wbieb  he superintend^^^l  iitiil  wntelied  his  prejianitions,  und  how 
he  fairly  leaped  from  the  floor  in  excitement  when  be  saw  hia 
hiMtnuueut  suspending  aud  holding  a  weight  of  more  tlian  a  ton 
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ami  n  half."  Another  writer,  epeakinc  of  bis  examination  of  tlie 
tolQj)tioiie  at  Philadelphia,  says:  "It  was  a  most  lovely  sight,  at 
the  Grand  Exhibition  at  Philadelphia,  when  Profe^or  Hksby,  the 
father  of  tlie  system  "  of  elec-tro-miignpticcommnDicatioii,  "and  Sir 
WitxiAH  TiiOMi-sos,  the  greatest  living  eloctrieiau  in  Europe, 
met  and  csjierimented  with  tliat  mysterious  telephone,  'fbeir 
pleasure  reminded  me  more  than  anything  else  of  the  exuberant 
joy  of  childhood,  when  some  beautiful  revelation  of  nature  haB  been 
foe  the  first  tjmo  brought  to  its  bnun,  and  when  the  innocent  child 
expreases  hap]>inees  in  every  feature  of  its  face  and  every  movement 
of  itB  pereon." 

He  waa  characterized  by  great  revejienoe  in  the  pursuit  of  truth. 
Sinirnliirly  modest  aa  to  his  own  powers  and  attainments,  he  never 
suttej'ed  the  advanoemeut  of  his  own  opinions  to  warp  his  judgment 
or  govern  his  inveedgations;  he  held  the  progress  of  truth  dearer 
tlian  the  suocees  of  a  theory.  And  nothing  moved  hb  gentle  nature 
to  greater  indignation  than  the  pretensions  of  the  charlatan  or 
bigot  in  science. 

In  all  his  researches  be  wns  actiiiitod  principally  by  the  desire  to 
make  tlie  results  of  his  study  of  beuefit  to  his  fellow-men.  Hia 
own  noble  words  sum  up  tlie  ruling  principles  of  his  life  as  a 
scientific  man.  He  says,  when  put  on  trial  for  his  character  aa  a 
man  of  science  and  a  man  of  honor,  "  My  life  has  bcvn  principally 
devoted  to  science  and  my  investigations  in  different  branches  of 
physio;  have  given  nie  Honic  reputation  in  the  line  of  original  dii*- 
oovery.  I  have  iwnght  however  no  patent  for  inventions  aitd 
solicited  no  n-muncmtion  for  my  lubon,  but  have  freely  givea  tlieir 
reeulls  to  the  v,-orld ;  ex[)ecting  only  in  rvturu  (o  enjoy  the  oon- 
eriousiKKs  of  having  luldnl  liy  my  inve^igutiouH  to  .the  sum  of 
human  knowl^nlp^r.  Tint  only  rcwanl  I  ever  eiperted  was  tl>e 
eo«H.-iou»u(-Mt  (if  iidvanctng  ficicnco,  the  pU'aiiiirc  of  <li«»vering  new 
truthi<,  and  tJie  »ci«'nlillo  repiitaliiin  to  whidi  tlxw  hikira  would 
ttntitli;  nK*."     And  verily  I  say  unlo  yon,  he  Imlh  )iii>  rtwiinl. 

A*  an  inv«4tigntor,  ProfcBwir  Hkxry  was  clinraetvrixvd  by  great 
patience  and  tlioroughnttw  in  liis  work  of  olnu-rvation,  uiiil  by  brocu), 
well-oonsidercd,  and  far-rea<;hing  general i»ition8.  He  distrusted 
the  80-calIed  "  brilliant  generalinttionfl "  with  which  those  favor  us 
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who  love  speculation  rather  than  §tu<Iy.  He  never  took  aiiytlimg 
for  granted,  itever  ilcspited  tlie  detaiU  ol'  liitt  work,  but  Lsrcfiilly 
established,  step  by  step,  thotie  data  on  wtiioh  lie  t^wed  bis  oon- 
cliuioii^.  In  1949  liesay.i,  "Since  my  removal  to  FrinnrloD  I  have 
made  twvvral  thousand  original  inve>«ti)ptioiu  on  cleclnoitj,  miif^ 
netisaa,  luid  electro-tungiictiiun,  bt^iiig  <>»  pnirtiuil  upplJcations  of 
el«s:tricily,  brief  niiiiiit«s  of  wliicli  fill  Mivend  hiiudnxi  folio  pagi». 
Tbvy  im\-o  «*«(  inv  yenn  of  bilior  juhI  iiiuoh  ex]»cii«'." 

Coinbinud  with  ihi*  tl»urougiuK«<,  t)i<.'rc  wiut  great  fertility  of 
tnind.  He  wn»  distingaislictl  not  in  onv  hnincli  of  phvsic^,  but  in 
all.  In  the  catalogue  of  h'»  published  jHipeR  (und  thcw  rcpnii<rnt 
but  a  f  mall  part  o(  his  work,  for  lie  worked  mudi  and  published 
colli  pant  lively  littk')  thvrc  is  evidenw  of  tht-  viiriL'd  fields  in  whieb 
he  wruught.  While  u  large  part  of  thcni  are  devoted  to  bi»  favorite 
and  most  fiunous  liuv  of  nwearcli,  yet  iIktc  are  numbers  of  them  oa 
problems  in  Aoou«ti(«,  on  acuusttnt  appliitl  to  building,  on  building 
nuUvriaU,  on  the  sun  spoto,  on  mitural  Iiistoi^',  on  tlic  prediction 
of  the  changis  iu  the  wealhcr,  on  Miriou.*  problonw  in  meteorology, 
on  capillunty,  on  light  and  hiwt,  on  tJiv  velotjty  of  pnjeetik^,  on 
the  cwrrcJatinii  of  fort^is,  nnd  the  (innervation  of  wiergy. 

He  was  ptMienaeil  of  gn>at  forwigbu  Tin-  various  forms  of  elwtro- 
motont  wliicli  have  siinw  be^^n  atU^mpti-d  are  nil  on  the  ham  of  Pro- 
fcnor  Henry's  miide  thirty  yearn  iigo;  nor  l«w  all  the  ingenuity 
and  DDOiiey  oxjicnded  *iaw  that  time  advnnced  us  one  .■•le]i  lte>-ond 
the  conclusion  which  lie  reaches]  then.  "I  never  regarded  it  as 
prscttcal  in  tl>e  art»  becau^'  of  it«  grent  expense  of  power,  except 
in  particular  easts  where  ex^x-nse  of  power  is  of  littlv  cousetjuenee." 
The  results  of  fats  hibore  I  atn  only  briefly  sum  up. 
As  president  of  the  Americnn  Asweiation  for  the  Advancement 

«f  Sfitoce,  and  of  the  National  Awideiny  of  Sciences,  hv  gave  the 

M'cightof  his  iiiflui>nc«  and  tlie  benefit  of  his  experience  to  the  suo- 

«eA<fiil  conduct  of  tln«e  sm-ii-tics,    . 

He  was  Ciiainnnn  nf  the  Light-HoiiM;  Board,  and  during  the 

x«bellion,  a  member  of  the  eijimnisiqon  to  examine  inventions  for 

iacilituting  military  and  naviil  i)|)eriittons. 

In  the»e  \'aried  <^npaeitics  be  has  i^rrvod  the  Government  with 
seal  and  lideli^,  and  luis  made  his  eeicutific  knowledge  of  avail  in 
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[irotci-ting  cnnimeroe  and  siivini;  Iiiinian  life;  giviitg  to  all  the 
anluoiiA  (liiti<«  of  Liie«i>  |)i)»ilioni^  )iii'  llinnnigh  gx-ivonal  9up<_'r\-iiiiMi. 
In  mnjiiiKrtion  with  Proftwor  (JrvoT,  lliroiigli  tlic  upMicy  of  the 
Smitliwoniaii  lii.-<titiiti»n,  \w  finM  iimiigiintteil  ihv  «y«tciiiJitio  ol««r- 
vstion  nnd  Mjiily  of  the  Inu-  of  stornH  that  bait  givvir  as  our  present 
signal -servioe  ol>s»Tvalion!<- 

But  th«  greuta^l  triumph  of  his  genius  and  reward  of  tiii*  {ntii^l 
labor  wras  the  diH-overy  of  tlie  telegraph.  In  1821)  Mr.  BAitLOW, 
of  tho  Ri>yid  Militurj  AwidMiijr,  piibbKliMl  a  |KuiipbIct  whiob  wa» 
atvepted  an  thi^  di^iiinntitratinn  ihut  the  t4:1cgraph  wils  impteviblc 
In  1830  Pnifc^or  Hkn'ry  hud  a  telegraph  in  niiu^'K'ftil  n|K-ralioa 
of  over  a  mile  and  a  lialf  in  length;  and  a  little  lat^r,  in  Priucc- 
toii,  one  of  sevenil  niilta  in  length.  A  writer,  (Mr.  E.  Ji.  DiCK- 
KRAON,)  who,  an  coiiiiik!!  in  a  patent  cst*&,  had  oc<»sion  to  examine 
thi»  matter  thoroughly,  myit:  "The  tiling  wan  {xirfettl  a»  it  aimc 
from  it?i  niithur,  and  hii*  novor  been  iniprovi.'tl  from  that  day  to  this 
a.'' a  Honiiding  dJi-graph."  And  he  further  <nllt>  utt«-nti<>n  (o  the 
fael  that  the  riulHeqiient  inveiiiiou  of  an  alphabet  imprusM-d  on 
p«{H>r  stripw  has  Ini-n  nliandiinml,  and,  t«-day,  nn;n  read  the  tele- 
gntph  phi>n<ai(«IIy,  at  Pr(ifi»M)r  Hksuy  <lid  at  iht^  lin«t. 

How  can  we  eotiniate  the  infliiejioe  on  tlie  worhI'.t  history,  od 
tJte  progress  of  natlnnfl,  on  the  individual  lives  of  men,  of  the  mao 
who  gave  to  tlie  worlil,  without  money  and  without  prioe,  tlie  <U»- 
oovery  that  made  the  tele^ph  possible? 

As  over  the  land  and  under  the  sea,  the  vokelesa  viewl«*s  mt»- 
sage  goes,  freighted  with  its  bunlen  of  joy  or  woe,  of  life  or  dtotJi, 
of  war  or  peace,  it  speaks  his  praise. 

This  wonderful  disoovcry,  beginning  a  century  ago,  is  the  fruit 
of  tlie  combined  dforts  of  great  men.  OERaTEU,  AKAtm,  Aup^re, 
Davy,  Barlow,  Stdbobos,  Faraday — each  ooiitribuied  his 
share  of  discovery  to  the  rtsmit;  but  it  was  reserved  for  Henry 
to  apply  the  disoowries  ulrendy  njade,  and  to  add  the  raiding  factor 
that  solved  the  problem  anil  (Tfati-d  the  eleetr<^i-inagnetio  telegraph. 

In  tho  laltT  ycara  of  his  life  liis  iinhiuiin  and  \'aried  duties  aa 
head  of  tlie  Smith^oniiui  Iiu^tituliun  hindenxl  tn  gri'at  measure  his 
proaetTUtion  of  original  research.  This  ptu^ilton  he  awepted  as  n 
sacred  trust  from  ita  founder,  whoiw  niinple  dii'laration,  that  it  ma 
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to  be  for  the  iiKrease  And  difiiiHon  of  knowledge  among  men,  he 
keptBtndilyin  view.  Ilis  purity  and  ^mplicity  of  chanu-ltx  fiAM, 
at  no  other  armor  could  have  dotK,  the  artiSoe  of  politician!  who 
sought  lo  wield  its  influcnne  for  political  ends.  Profa«or  Henry 
kept  it  pare  from  aiiy  such  taint,  atid  thus  saved  il  to  the  oation 
aiid  the  world. 

In  all  his  inveFltgations  Professor  HEKTiy  allowed  himself  per- 
fect freedom.  He  followed  with  simplidty  of  heart  and  tirmneaa 
of  mind,  whither  the  revelations  of  nature  led  him,  He  belonged 
to  no  scientific  clique,  was  no  bigot  nor  partisan,  but  calm  and 
unbiased  in  liis  conclusions. 

.  But  the  chief  signilicanoe  of  his  life  to  us  ae  Prinoetonians,  as 
students,  and  as  men,  is  that  be  was  an  humble,  sincere,  oonsisieiit 
Christian. 

The  following  extract  from  a  letter  written  April  12,  1878,  eon- 
taina  a  clear  expoeition  of  Professor  Hexby's  views.  I  invite 
/our  thoughtful  attention  to  them;  they  are  the  well-weighed, 
matore  oonvictions  utterc<l  at  the  close  of  a  long  life  of  eanieat 
study  of  nature;  and,  written  but  a  month  before  hi')  deatli,  we 
may  regard  them  us  his  last  tcetamcmt  on  thi«  great  theme: 


"We  live  hi  a  univeret-  of  ehange;  nothing  remains  the  same 
from  one  moment  till  another,  and  each  moment  of  recorded  time 
has  its  separate  Imtory,  We  arc  rtirriwl  on  by  the  ever-changing 
events  in  the  line  of  our  d<4tiiiy,  nml  at  the  end  of  the  year  we  are 
always  at  a  coni<ickT.ible  diKlnwv  from  the  point  of  its  Ix^nning. 
IIow  short  the  epatx  Wiviwn  the  twu  innlinul  points  of  an  earthly 
career,  the  point  of  birtli  and  that  of  duith ;  and  yet  what  s  ani- 
verse  of  woiwIr-iH  arc  jircwnti.-"!  to  \i*  in  our  ntpid  flight  through 
this  space.  How  smiill  the  wisdom  ohtuincd  by  a  single  life  in  ilH 
passage;  and  how  juniall  tJic  known  wlien  comparv<l  with  the 
unknown  by  the  luvnrnnlntion  of  tin;  millions  of  lives  through 
the  art  of  printing  In  hnndrcil.''  i>f  y«ir». 

"  How  many  questions  pmw  tlic.m»clv<«  uimn  us  in  these  contem- 
plations. WIktiw^  cume  we?  Whither  are  we  going?  What  is 
our  final  dcvtiny?  The  object  of  our  creation?  What  mysteries 
of  tmfathoouiblv  depth  environ  t»  on  cv«r>-  side;  but  afW  all  our 
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sitCL'ulatioDS  ni»l  ud  attempt  to  grupple  will)  llic  problem  of  the 
uoivene,  the  tiinipWt  conception  which  pxplftine  sikI  voaoccte  llie 
phcnomvnn  is  that  of  the  vxietcntw  of  one  »i|Mritual  Bein^,  in^riite 
in  WMlom,  in  }K>wvr,  aud  nil  divine  itcrfoclioiis ;  who  exists 
ulw«y»  imii  cviTywhcri! ;  who  bus  vrcuUxl  ux  wJtIi  iiitellectual 
fiiciiUifU  »uftiW«-tit  ill  HOdie  dvgrw  to  (viitjiii-hc-iiil  His  operations  aa 
tliey  am  de%'(.-lo|>«!d  iii  naturu  bj  what  is  cullod  'iwii-noc'  -  -  - 
"In  aixonhuicu  with  this  nciiontifH:  view,  on  what  evidence  docs 
the  cxiittcooG  of  a  Cnnitor  itst?  Firet,  it  i«  one  of  the  truths  U«t 
established  by  expcrivuoc  in  my  on'ii  mind  tliut  I  have  a  tliinking, 
willing  principk^  within  rnv,  c»|Hible  of  intdle^Uiial  atlivity  and  of 
moral  fot-liitK-  Si-cond,  it  Is  equally  cl«ur  to  me  that  you  tmve  ji 
similar  i^piritiml  priiK-iplc  within  yourself,  sinvt,  when  I  a-tk  yoo 
an  intelligent  <]Uiist.ion,  yuii  glvt*  hm-  an  iiitvll«('tnal  answer.  Third, 
when  1  examine  opcr.itioiuf  of  nature.  I  find  everywhere  through 
them  evidi'iiecs  of  intellooliinl  armngciiients,  of  eunlrivaueeii  to 
reach  <leliiiitG  ends  preeiwty  nis  I  Und  iu  (he  operations  of  man ;  and 
hcnc%  I  infer  that  tlnvK  two  clas¥e«  of  o|)eratioiui  are  reitultB  of 
similur  inlelligenoe.  Again,  in  my  i>wii  mind  1  )iml  idiwt  of  right 
and  wrong,  of  good  and  evil.  Tiiese  idotu  then  exist  ia  the 
universe,  and  therefore  form  a  basis  of  our  ideaa  of  a  m««l 
univermt.  Furtlieriiiore,  tlie  conceptions  of  good  whi<-li  are  fotind 
iiutong  our  iileafl  aaso(;iated  with  evil,  can  Ite  nltribiiled  only  to  a 
being  of  infinite  perfections  like  that  which  we  denoininntc  'God.' 
On  the  oth«r  hand,  we  are  conscious  of  having  ^ueh  evil  tltoughts 
and  lendencieti  that  wo  can  uot  nseociato  ourselves  wilh  a  Oivioc 
being,  who  is  the  dinLt;tor  and  the  goveroor  of  all,  or  even  (ull  upon 
Ilim  for  mcrey  without  the  iutcrcesKiun  of  ono  who  may  tdBliale 
himself  with  us.""  ^_ 

Into  the  kingdom  of  nature  he  entered  a«  a  little  chUd,  and  ah^i 
lai<l  l>are  her  secrcls  before  him;    slie  o|h^ium1  tile  leaves  of  her 
wonderful  book,  and  lie  read  therein,  and  tolil  u»  some  of  her  oKBt 
marvelous  secrets,  whieli  others  had  but  dimly  giHmed. 

So  also  into  the  klngdojii  of  heaven  he  etilen^l  us  a  little  child, 
sad  in  tlie  same  simplicity  and  sincerity  of  failli  wilh  which  he  had 
accepted  tlie  truUiH  of  nature,  he  received  the  wottl  of  God. 
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Tbrn:  nrp  some  wbo,  in  these  (lays,  loll  ti&  that  if  a  man  believe 
in  God  n»  his  maker,  in  Christ  as  his  rwlefiiier,  iu  the  Holy  Spirit 
•8  hi»  oDctiGcr,  and  in  the  word  of  God  as  the  guide  of  hie  life,  he 
iK  ii«  more  to  be  ninked  among  mentific  men,  nor  til  to  Ik-  Intsted 
an  a  :<lii(lcnl  of  mitiire.  Where  then  shall  we  jilace  this  father  of 
Ameri<nn  swi-mv?  Who  that  vatmts  his  skeptit^al  ooiijecturos 
liefore  tiie  wwrM  to-day,  aw  Ihi.-  lifttlg<-  of  hi*  x-ieiiliKi!  nciirneii  and 
liberlj'  of  tlion^hi,  <3tn  !>how  ft  wide,  mid  fiT«-,  and  fair  ii  ivwrd  of 
liigh  Bcicntifid  an<l  heiieJit«nt  work  for  his  day  and  g«n«mtiofi,  as 
this  avowed  C'hmtian  pIiii«wo])her? 

To  thn^  who  krKw  l'rofn«or  Hrxry  ]ier»on&lly,  tliere  waa  the 
'dorm  of  n  angularly  pftiitle  and  iiniilJlrted  i<inrtrity  of  hwrt  and 
nunner,  thai  made  him  a|>{ir(.iiu4iai>Ii.-  to  all.  Hi.s  atlju'hmcnU'  were 
'wann  and  la^iig.  Ht  n-TOvniiicred  always  with  undimiuiKliitl 
a£feelion  his  asmciatot  in  hii*  i>rt>fc:«i:>ri'hi[)  at  J'rine*:ton,  nud  now 
their  ehildren  ri^  up  and  cull  him  bh-wed.  "None  km-w  him  but 
to  love  him." 

Modi*t,  una:«>iiining,  gentle  in  his  deportment,  he  bore  Uie  fruit 
•of  ChriMiiun  faith  in  hi*  life.  Following  thi-  example  and  pn>eeptit 
of  bin  Mitrler,  "When  he  wa*  n'viled,  Ik-  rm-iled  not  again;  when 
}u>  was  [lenweutiHl,  he  ilireatened  noU"  He  was  the  model  of  a 
<[^iristian  gentleman. 

And  now  he  has  passed  from  thia  school,  where,  by  patient  labor 
and  \vilh  doijle  heart,  ho  had  learned,  from  the  two  great  Ixwka  of 
Ood,  Budi  woivdnai^  lessons  of  the  Divine  wisdom  and  power  and 
love.  To-day  that  noble  intellect  and  simple  heart  standi^,  stripped 
^3f  the  eloga  of  sense,  before  the  unveiled  jircecnce  of  his  God,  and 
looks  not  at  the  things  seen  and  temporal,  but  at  the  things  unseen 
hikI  eternal.  With  what  rapture  and  amazement  there  has  opened 
to  his  view  wonders,  surpassing  immeasurably  all  that  he  had 
{{uc««ed  on  earth,  we  cannot  tell ;  "  fAr  eye  hath  not  seen,  nor  ear 
lieard,  neither  have  entered  into  t]ie  heart  of  man  the  things  that 
God  bath  prepared  for  them  that  love'IIim." 

But  who  of  us,  if  called  to  make  the  eboice,  would  hesitate  as  to 
■whi<^ii  were  the  higher  honor  and  which  the  happier  destiny  —  the 
pIuLT  wbivli  Joseph  Henry,  the  philo^ipher,  holds,  and  will  ever 
Iiold  antong  the  gixut  of  this  world,  by  virtue  of  his  scientillv 
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achic'VcmfMite,  or  the  plmcc  vhicti  is  his  at  the  right  huiul  of  Gutt^m 
liy  virtue  of  hi*  «mplc  Chmtian  fnith  ?  Wo  who  lovf  tJits  eolltg-^^i 
Rnd  cherish  Uto  incnton-  of  lh«  f^ntl  nnil  f^mtl  mm  who  Iiavp  im<S  "^ 
Ikt  imnip  ilhmrioiu  ni>d  mutkI,  t'roin  Iter  foumlAtion  to  the  fi^yn^'t 
hwir,  fivl  n  thrill  of  gnuiruttlion  thnt  our  ilhistrimis  brullurirm-ifl 
Ixirtu-  to  thi'  pravc  folIowtO  liy  lln-  ehief  iiion  of  tin;  nutitm,  ns  oik  -^ 
whom  the  |ii-o]il(;  <luhgtit  to  honor.  But  n  highi-r  luiil  le Dilrn-r  jcr^y 
RIU  th«  hi^iri,  wheii  wo  [licturc  to  oimelv«s  hie  rMcption  U  iJ*  '^ 
court  of  tJ»c  King  of  kifiR".  hif  weloonie  into  tlie  pivnt  <<ompaBj  r^j 
thix- n-liu  wro  "v,u-h«l  lunl  miulc  white  in  thiMiIoc^Nlof  theliimh^  *' 
nml  th«  honor,  «l>ovc  aII  mnhly  phtudil^,  whm  the  MasUr  p^K^ 
doui>Iy  Mii<l  unto  him,  "  WVII  clom-,  thou  gooti  and  faithful  nTvaR-*; - 
enter  tlmu  inti>  thv  joy  "f  thy  Uml." 

God  gnint  tJuit  [•riDccIoci  College  nmy  e\*er  maintain,  for  Atoo— S— 
can  iwivnt-e,  t\w  noble  suocciwion  of  suvh  Clirutian  prinoM  in  tl^« 
rvulinjt  of  thought  uh  JosSPil  UEKltY. 


N<rrn 

I  have  appended  a  letter,  which  I  received  from  ProfffieorHESi'*' 
in  reply  to  one  foliating  from  him  some  account  of  his  work  wiJ '" 
connecled  with  the  ('oll(^  of  New  Jersey.  While  I  wish  iW  on* 
better  fitted  to  portray  riiat  nohle  life  and  enforce  itfl  levmc'  h»'' 
stood  in  my  plai-e,  yet  it  was  a  Iiilwr  of  love  to  pay  what  trilwi"'  ' 
was  ahle  to  the  nteinon-  of  one  who,  whenever  I  met  htm,  «]*ikr  "* 
term!)  of  warm  affectionof  my  fiitlMT,  wliowasoneof  hwoolln^^^'J 

I  now  publish  it  in  the  hojie  tlial  it  may  eommetid,  e>|)erialty  **1 
the  Atudent<i  of  the  colU-)^:  of  New  Jersey,  the  noble  example 
thb  life,  [Hweed  in  the  service  of  meo  and  the  fear  of  God. 

'  S.  B.  Dii[7. 

May,  1878. 

I 
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WjUOIKGTOS,  D.  C,  I>ecembrr  4,  1876. 
Mt  De&b  Sir:  In  complianoe  wilh  your  reqiHst  that  I  would 
give  aa  aoroiuit  of  jny  scientific  reeearchts  during  my  oniiDertioD 
with  the  CoUegf  of  N«w  Jersey,  I  funiUb  the  fallowing  brief  stat^ 
meDt  of  my  labors  within  the  period  mentioned: 

I.  Previous  to  my  call  from  the  Albany  Academy  to  ■  {>ro- 
ffSBonhip  in  the  Colk^  of  Xew  Jersey,  I  had  made  a  aerie*  of 
resesTcbes  on  elecvt>-mapietism,  in  which  I  developed  the  principles 
of  the  electro-magnet  and  the  means  of  accumulating  the  maguetio 
power  to  a  great  exieni,  and  iiad  also  npplied  this  power  in  the 
invention  of  the  first  electro-magnetic  machine;  that  is,  a  raechau- 
kni  wntrivance  by  which  electro-magDCtiam  was  applied  as  a  motive 
power. 

I  soon  fmvr,  however,  that  the  application  of  this  power  was  but 
an  indirect  method  of  employing  tlic  cnergj-  derived  from  the  com- 
bustion of  coal,  and,  then-'fore,  could  ncvrr  ounpcte,  on  the  wore  of 
expense,  with  that  agent  ax  a  nicaiu  of  propelling  inachinen',  but 
that  it  might  be  used  in  some  oucs  in  whivh  i-xj)cic<«  of  power  was 
not  a  coDsidemtion  to  be  weighed  ugninst  the  value  of  certain 
ol^ects  to  be  attained.  A  grcut  umuunt  of  labor  bus  since  been 
devoted  to  this  invention,  especially  at  the  expense  of  the  Govern- 
inent  of  the  United  Stales,  by  the  late  Dr.  Cuarles  O.  Page,  b«it 
it  still  remains  in  nearly  the  same  condition  it  was  left  in  by  my- 
self in  1831. 

I  also  applied,  while  in  Alliany,  the  rwultn  of  my  experirocnta 
to  the  invention  of  the  first  electro-magnetic  telegraph,  in  which 
BJgnals  were  tma.'imilterl  by  exciting  an  electro-magnet  at  a  dii^tanoe, 
liy  which  means  dots  might  be  made  on  paper,  and  bells  were  atruok 
Su  BQCcei^on,  indicating  letters  of  the  alphabet. 

In  the  midst  of  the^  investigations  I  was  called  to  Pnuoeton, 
through  the  nomination  of  Dr.  JaoAb  Ghkkn,  then  of  Philadel- 
phia, and  Dr.  Jons  Tokrky,  of  New  York. 

I  aiTive<I  in  Princeton  in  Xovember,  1 832,  and  as  soon  aa  I 
became  fully  settk-d  in  the  cliair  which  I  occupied,  I  recommenced 
s»y  invc'tigations,  constructed  a  still  more  |K>werful  electro- magnet 
Uaii  1  had  made  before — one  which  would  suslain  over  thru) 
AhouMux]  pounds, — and  with  it  illustratal  to  my  clasa  the  manner 


^ 


160 


MKMOBIAI.  OF  JOSEPH   IIEKBV. 


in  which  »  larj^  amount  of  power  tni^^t,  hy  means  of  a  rday 
magnet,  be  cnl]i.-d  into  operation  at  the  distance  of  many  miloi. 

I  ffltao  niado  scwnil  raoditiaitJous  in  the  electro- magnetic  ma<-hine 
before  miiitiontNl,  unci  yt*t  prcviuos  to  my  leavinji:  for  luiglaix],  in 
183T,  uguin  turutxl  my  fttlisilion  to  the  teloj^raph.  I  (hiok  the 
fin>t  artual  line  of  tcli^ntph  iifing  the  earth  as  a  condoctor  was 
made  in  the  beginning  of  1S3G.  A  wire  waa  ojctended  acromthe 
front  campus  of  the  colk^  grouiidg,  from  the  upper  »tory  of  the 
library  building  to  the  philoeophicnl  hall  on  the  opposite  side,  the 
ends  terminating  in  two  wells.  Through  this  wire,  sitrnaU  were 
sent,  from  time  to  time,  from  my  houw  to  my  laboratory.  The 
electro-magnetic  telegniph  wa*  first  invented  by  me,  in  Altxtny,  in 
IS.'IO.  Pi-ofissor  MoiwK,  according  to  his  statements,  ion(*iv«i  lli« 
idea  of  an  electro-magnetic  telj^raph  in  his  voyage  anrosR  llie  oofon 
in  1832,  but  did  not  until  several  years  aAenvanl — 1837 — attempt 
to  carry  his  ideas  into  practice ;  and  when  he  did  so,  he  found  him- 
Rclf  M>  little  ae(|aainled  with  the  subjet^  of  elivlricily  that  he  could 
not  make  hit)  simple  niaohine  oiterate  throtifrh  th<>  dt»tun<«  of  a  few 
yards.  In  tbi»  dilemma  he  called  in  the  aid  of  Dr.  I^gonard  D. 
Oale,  who  was  well  acqnainted  with  what  I  had  done  in  Albany 
and  Princi-ton,  having  vii^ited  mo  at  the  latter  place.  Hf  iiiformGd 
Frofittsor  MoiuiE  tliat  he  had  not  the  right  kind  of  a  battery  nor 
tlie  right  kind  of  magnete,  whereupon  tJio  profftwor  tnmrd  the 
Riatti^r  over  to  him,  and,  with  the  kiiowhilge  Ite  hail  obluinol  from 
my  researches,  he  was  enabled  1o  make  the  instnmient  work  OirMigh 
a  di»tan(«  of  several  miles.  For  this  fter\'i«!  Profi-ssor  Morsb 
gave  him  a  share  of  his  patent,  wliifli  he  af'terwai-d  purcthiued  from 
him  for  $15,000.  At  the  time  of  making  my  oHginal  exp^riraeots 
OD  electro-magnetism  in  .-Vllwiny,  I  y.-an  iirgi-d  by  ii  friend  to  take 
out  a  potent,  both  for  ili»  upplitnlion  t<i  mnehini.iy  and  to  the  lele- 
gmph,  but  ihia  I  declined,  on  tlie  ground  tliat  I  did  not  then 
coniiichtr  it  eompatililc  witli  the  dignity  of  M'ienee  to  ronfine  the 
benefits*  which  might  b(*  derived  from  il  to  the  t.*xclu«ive  um  of  any 
individual.  In  lliis  porliapn  I  wn»  too  fai^tidioiui.  In  briefly 
stating  my  claims  to  the  invention  of  the  elect ro-mngneite  (elognph, 
I  may  say  I  was  the  first  to  bring  the  elcftro-mi^nct  into  the  con- 
dition nece&iiary  to  its  use  in  teh^^phy,  niid  ubo  to  point  oat  its 
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npplinition  In  tlm  tclcgrapli,  «n<I  to  iIInrtmto  this  br  ixiiwlniictiijg  a 
working  tnU^iiili,  iind  had  I  (»ki>n  out  u  putrat  I'or  inv  I«lHin«  tit 
ifiat  time,  Mr.  Mor^roouU)  hsvi.-  Itwl  no  ground  oii  whioh  (o  fouml 
Im  claim  f«r  a  pnb^nt  for  his  invpntioD.  To  Mr.  Mor8R  lK>w■l^\■c^ 
grvnl  cntlit  b  «hio  for  liis  olphabet,  and  for  his  pei¥pverance  in 
Winging  t)i«  U-lograph  into  pnicltral  muf, 

II.  My  m-nt  Tiivc-ititpition.iiftfr  l>cinp(!<?ttl«lat  Prinot-toH,  was  in 
rvlntion  to  i'I«ln>Hly mimic  induction.  Mr.  FARAltAY  had  din- 
oovCTcd  lhs(  when  n  current  of  galvanic  dcctrici^  vnut  pnmed 
tlirrmiili  n  wire  from  a  Iwlierj-,  a  t-iirr»-nt  in  an  opiHwiU-  diiri-lioii 
vms  indtKi-)!  in  a  wire  arrang*:^  ]uinitlcl  to  t!ii«  t^onduetor.  I  dix- 
covcred  that  mi  indtictiwi  of  a  limilar  kind  took  plare  in  the 
priniiiry  comhicting  wirt-  itwlf,  w  ihat  a  ntrreiit  wliicli,  in  it*  pa."- 
Mgc  through  a  ishorl  wiro  nmductnr,  would  ueitlKT  pnxlticc  sjiarks 
nor  shocks,  would,  if  tJie  wire  wi»re  snfHoiMitly  long,  prwhir«  hotJi 
Ukom  phcnonwna.  The  effect  wa.'t  niort  Blrikirigly  c-xhibitol  when 
tbc  conductor  wa**  a  ilnt  riblxin,  eovoml  with  .tilk,  rolhtil  into  tlie 
form  of  ■  h«lix.  With  ttii.4,  hrlllinnt  defl.igrations  ami  other  e)t*i- 
Irienl  elTi.vt.'t  of  high  intensity  wer«  ))roi1u(i-d  by  mcfliu  of  a  current 
front  a  tmttery  of  low  intensity,  (tiieh  itn  ihiit  of  ti  ningle  eleinenL 

III.  A  M-rint  of  invf^tigiutonti  va»  nfli-rwiinU  nmde,  which 
remliad  in  producing;  imluetixt!  curmntfl  of  diHerent  ordem,  having 
different  dirfii4ion»,  inndo  np  of  wavix  nitemalely  in  «|ipf)si(e  ilirwr- 
tioibt.  It  van  also  dL«oovoreil  thai  a  jihite  of  metal  of  anv  kinil, 
iiilrodwcil  beiwwn  two  eon<hM-(4in*,  nenlraliKied  this  induction,  and 
ihi^  i-TCfri  was  anerwiird  found  (o  nnult  from  a  cnrnriit  in  (he  plat« 
ibrlf.  ll  wa*  iifterwaiil  .thown  that  a  current  of  (pinntitv  wm 
capable  of  [)nHlu(ring  n  trurrent  of  intensity,  and  mm  vtrm,  a  enr- 
rent  of  intensity  would  proibm^  one  of  tpinnlily. 

IV.  Another  «ries  of  investigiilion^,  of  a  |uiralle]  c-lmraclcr,  was 
mikle  in  n^gaid  to  ordinary  or  frictional  electricity.  In  the  course 
of  Ibcw  it  wiL»  sliowii  that  ekwtnuiynnmic  iiidH<'t!ve  iwrtion  of 
onliuary  electrifrily  was  of  ft  |Kv^ndiar  ehanictrr;  and  that  cffectit 
couhl  bo  prodniixl  by  it  al  n  remarkable  distance.  For  example,  if 
a  shock  w<>re  M^nt  through  a  wire  on  the  outtiide  of  a  bnilding, 
electrical  eftecta  could  l>e  exhibited  in  n  parallel  wire  within  the 
building.     As  another  ilhi'ttrstiou  of  tlils,  it  may  be  mentioned 
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that  when  a  diftJiiirgc  of  a  battery  of  aeveral  I^yrlcn  jam  wm  aent 
tlirougl)  tliv  win*  b»lbrc  mentioned,  stretched  anve»  the  (mitipus  in 
front  iif  NiL'Mtii  Hnit,  lui  imhit>tive  efftxt  whs  priMlnttil  !n  n  pnmllcl 
wire,  tho  i-U(]s  of  which  lenninatMj  in  tlie  )>lat(^  of  iiK-tal  in  tlw 
ground  in  the  back  campius,  at  a  diatanoe  of  ncvcnU  hundnxl  fuvt 
from  thf  primary  ciirrmil,  tlic  hitiliting  "f  Nxkmiu  HaJI  intrrvoniiig. 
TIic  trlTwt  ])rodiu^  (x>ni'iMU.'jl  in  tliv  nisgiK-lixatioii  of  i>Ui-l  m.'vdliv. 
In  tliui  M-rivM  »f  invc^tii^ition^  ilie  fiit^  wim  diMv)vcrcd  thtit  the 
induoi'<l  ctiri^nl,  m  iiulicntisl  hy  tlic  n«i>illes,  appean^d  bi  (.-luinf^  lU 
dint-tjoii  witJi  Um  dintuiKti  of  iJie  twtf  wii\«,  luid  ntJivr  ounditioito 
of  the  (.•xpcrimtMit,  tlie  mwM:  of  whioh  for  a  long  time  Iraflli'd 
inquiry,  but  wiu  llnally  .^ti^factorily  vxpbuni-d  !■}-  ttic  discovery 
that  tlie  diarJiarge  of  el«lri(riiy  from  a  I^eyden  jar  i«  of  «n  of«l-i 
ktorj-  ('hurart<.'r,  a  pri,nd|uil  tllscJiurgc  taking  pliiuu  in  odo  direction, 
and  immcxliatvly  anerward  a  rctx>uiid  in  tlie  oppo^it^:,  and  80  ou 
forward  iind  luic.kwitrd,  imril  the  i-iiuilibnum  is  oblAinod. 

V.  Th«  m'xt  wricft  iif  iiivtwtigiaiunHn.'latt.'d  to  ii(iuoi>p)i«nc  induc- 
tion. Tlio  firet  of  tiRwi!  cK>iiHii>l4<d  of  vxiK-rimeiitJ>  witli  two  largv 
kiu«,  tlic  lowiT  end  of  the  Mriiig  of  one  living  attached  to  the 
up|M'r  Huriitcu  of  ii  scvroiiil  kilo,  ttie  string  ul'  oicli  connoting  of  a 
Guo  wire,  tlio  terminal  ■•ml  of  tlic  whole  bving  coil«l  around  an 
insulated  drtini.  I  \vil'<  iLvixd.-tl  in  t)i«»v  ex]M.Tinu.'tib(  by  Mr. 
Bbowk,  of  I'hiludt'lpbiit,  who  fumishwl  die  kilist.  When  tli^y 
went  cIvvuImI,  at  a  time  when  tlie  «ky  wm  perfectly  dnu-,  ii|Hirlai 
WMX!  drawn  of  Mir])riHing  intonnily  and  piaiju-ncy,  tlw  ck-fAridly 
being  (supplied  from  the  air,  aud  the  intennity  being  attributed  to 
the  iuduetjoii  of  the  long  wire  on  itself, 

VI.  The  next  xeriea  of  ex|)ariineiic«  pertaining  to  tlio  tmnieclaaa, 
yntA  ou  the  iiidii(.-tion  from  thiindi-r  clouds.  For  ihiti  pnqx^c  the 
tin  covering  of  the  roof  of  the  hoiiw  in  which  I  rwid«>d  wua  u«d 
M  an  induoli\'«  plate.  A  wire  was  wldi-reil  to  the  edge  of  ibc  roof 
near  tlie  gutter,  watt  pa.'Hed  into  my  ntiidy  and  ont  again  through 
holcH  in  the  window>tiaAh,  and  termiiiatcil  in  oonnix-tjoii  with  a  plate 
of  metal  in  a  deep  well  iminetliately  in  ftontof  tiie  huuw.  By 
breaking  ttic  rontinuity  of  that  |iart  of  ihe  wire  wliieh  was  in  tlio 
Atudy,  nud  introducing  into  t}ie  i>|>ening  a  inngnetiziog  epinil, 
needles  plai^  in  tlii^  could  be  inagiioliAxl  by  a  flosb  of  ligfatoing 
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«o  (lutsnt  that  the  thunder  could  acnrccly  be  bcud.  Tbc  electrical 
disturlioncc  pruduoMl  in  thU  cam  vrw  ubo  found  to  bo  of  nn  otvil- 
lator^  cbtu»ct«r,  a  diM-hargn  RnH  ixuiin^  tlirough  the  vnm  from 
th«  roof  to  thv  well,  thtrn  anotlior  in  tta*  oppontc  dirtvtioii,  am)  eo 
on  until  equilibrium  wiu  n«IOT«l.  This  nwult  wa»  urnvitl  ut  in 
thi»  auK,  UK  wt-ll  ttf<  in  ihnt  of  tJic  Lvydcn  jnr,  bcfoiv  nH-ntioned, 
In'  plnrint;  tli«  Himr,  or  a  Kiiiiiliir  n«.ilk-,  in  8UM>«Mion,  in  «piralif  vl' 
grmtcr  nnd  graitor  number  nl'  turn*' ;  for  cxainplv,  in  a  spiral  of  u 
flii^e  turn  ihc  needle  wouM  l>c  mngnoiinxl  /i/iM,or  in  tlio  direction 
dttc  to  tltc  fir»t  iind  niori-  [wwi-rfiil  v.nvv.  By  incrtwiop  llip  num- 
ber of  coib,  thv  iM'tinn  of  the  xocond  wave  iKi-ainc  donitniuit,  so 
tiiM  it  would  more  ihun  ncutislixo  the  mafrDctisni  produced  by  the 
first  wAve,  und  Itavv  the  rnvdlc  mmiu.  By  furtlier  incrcs»inf;  the 
number  of  turns,  the  thitxl  u-avi-  would  be  so  exalted  us  to  nt-u- 
tralias  the  oflects  of  the  preccdini;  two,  and  so  on.  In  the  ease  of 
tDdmiion  by  lightning,  the  same  n-nult  was  obtained  by  placing  a 
numlier  of  nuignetiziug  spiratit,  of  dilfLTcnt  magntrtixing  intensities, 
in  th«  opening  of  the  primary  conductor,  the  result  of  whid)  was 
to  produce  the  magnetization  of  an  mjuhI  number  of  needles,  plus 
and  minus,  indicating  altemute  cumaits  in  opposite  directions. 

VII.  In  connection  vritJi  thii  don  of  iuvuttigutions  a  series  of 
experiments  wus  mode  in  regard  to  lightning-rods.  It  was  found 
titat  when  u  quantity  of  electricity  mus  thrown  upon  a  rtxl,  the 
lower  end  of  which  was  connected  with  a  plate  of  metal  sunk  in 
the  water  of  a  deej*  well,  that  the  electricity  did  not  descend  silently 
into  water,  hut  that  sparks  could  be  drawn  I'rom  ever}'  })art  of  liie 
rod  siiflicienlly  iiitcnM>  to  expl<xlo  an  electrical  pistol  and  to  Hct 
fire  to  delioite  inliummable  substances.  The  spark  thus  given  otf 
WW  found  to  be  of  a  {K.vuliar  character,  for  while  it  produced  com- 
biKlion  and  gave  a  slight  shock,  and  fired  the  electrical  pistol,  it 
ecaiwlj  at  nil  aiTectod  a  gold  leaf  eluctroscope.  Indeed,  it  consisted 
of  two  sixirkH,  one  from  tlic  eondnclor  and  the  other  to  it,  in  scieh 
4irii<-k  succCii^iou  tliut  tlie  rupture  of  tlie  air  by  the  liret  ser\-e>d  for 
tlw  [Kitli  of  titu  mcoik).  The  i.'^uicliiHion  iirrivcd  at  was,  that  during 
the  pwnge  of  lh«  vlvctririty  down  tJic  rod  each  point  in  succession 
recraved  a  (-luirgt-  aitidogou.-<  to  the  statical  vhar^'  of  a  prime  coii- 
dnetor,  and  ilmt  tlii-s  diai^,  ia  its  pasngc  down  the  rod,  was 
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innucdiati^y  |ir»«de(]  liy  a  negali\-c  «hArg<- ;  th«  two  in  th^ir  paas^i 
Bge  ])nst  lii<^  [Hiiiil  at  whk-h  tlw  ci[iark  wim  drawn  giviog  ri.ie  t'<  itfll 
duplex  chumt-ter.     It  wan  aW  sltnwn  by  «  mrks  of  cxperitnentA  in 
trunnnilting  »  |iow<-H'ii1  dim^lmr^-  through  a  |M>rtioii  of  »ir,  that 
tJi«  latter,, «1(»n|;  lix^  l>at)i  <>(  clL-x-tmrgc,  \va»  endowed  for  a  luomeiit 
with  *n  iuteiiMS  rcpiiLtivo  energy.    So  ^jv&t  is  this  that  in  one 
iostancD,   witcn   un   clt^clrical    di-t'luirf^-   rrum    the  oIouiIa   pasAedf 
botwoi-n  lAW  ciiinitK-ys  through  tlic  iTiekloft  of  8  house,  the  whohn 
Toof  was  liflixl  fntm  tJie  vmlbi.    It  iii  to  tliis  repulsive  ener^,  or 
t^ndent^  ID  nir  (o  cxjHUid  iit  right  angles  to  thi>  |Hith  of  a  fliroke  nf 
lightning,  that  th«  mcchanicnl  «ScsA»  which  aooompeny  the  latter 
arc  gem-rally  to  be  nttriUitcd. 

In  connvtlion  with  this  lo-riftt  of  investigations  an  cxperitnent 
was  doviswl  for  oxiiibiliiiK  the  scrcfning  efftct,  within  a 
inclosed  vrld)  a  mclullin  i'nvel()|K-,  of  an  L'xtorior  disrliargv  of  eteo^ 
tridty.  It  coiu«i»1«.fl  in  <fiiiting  thv  (>iiti<idc  of  a  hollow  ^\nss  globe 
with  tinfoil,  and  nftcrwiinl  iiisortin)r,  through  a  small  holo  in  the 
side,  a  delitste  gold  h^f  (electrometer.  The  latter,  being  olnervnl 
through  A  Btnall  opening  in  the  tinfoil,  was  found  to  be  unafici 
by  a  discharge  of  elcctridty  jiasiwd  over  the  outside  emting. 

VIII.  Another  series  of  Investigations  was  on  the  phoHphoro* 
genie  emanation  from  the  bud.  It  had  long  been  known  that  whoa 
the  diamond  h  expowd  to  the  direct  rtiy*  of  the  sun,  and  thca] 
removrfl  1"  a  dark  pliuv,  it  emits  a  pale  blue  light,  which  hi 
received  the  name  of  phosphorescence.  Tlim  ofTrct  in  not  ptealtar 
to  the  diamond,  but  is  pnaaeaied  by  a  iiiindM-T  of  Milr>tjincc«,  of 
whinh  tiio  -iulphuret  of  lime  is  the  most  jirominenl.  It  i»  al«o  well 
known  that  phosphorwcvncc  is  prodwinl  by  cx]>oeing  tlie  siil;»tnnDe 
to  the  electric  disduir^'.  .\nother  fa<-t  was  discovered  by  Bf:(X{T 
iiKL,  of  the  French  Institute,  that  the  agent  excating  phospiiorw*' 
cenc«  traverets  with  difficulfri'  a  plate  of  glass  or  mica,  while  it  is 
tnm^mitlccl  nppnreutly  witJiout  impediment  througli  plates  of  black] 
qunrtx  im]»ervious  to  light. 

My  ex|KTimcnt«  consists],  In  the  first  place,  in  the  reproduction 
of  these  results,  and  afterwaixl  In  the  extcnnon  of  the  list  of  sab- 
Blanccs  which  possess  the  capability  uf  exhibiting  phosphorescenci-, 
M  well  as  tliG  effects  of  dlRerent  interposed  media.     It  wa^i  found 
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tiiat,  among  a  large  number  nf  tranapnimt  flolids,  enme  were 
permeal)le  to  ihe  plinephnrceoing  a^nt,  and  others  impermeable 
or  imperfeotly  permeable.  Among  the  fottner  were  ioe,  ()uartB, 
coraiuoii  Hiilt,  alum.  Among  the  latter  gln£B,  mka,  tourmaline, 
caniptwr,  etc.  Among  liqniil  permeable  sobetancee  were  water, 
solutions  of  alnm,  ammonia;  while  among  tbo  impcnm^tbk-  liquids 
were  moet  of  th«  iKtds,  sulphate  of  dno,  siilpltntc  of  lead,  ^uohol, 
etc 

It  was  found  that  the  emanation  took  place  from  n'en-  point  of 
the  line  of  the  olectrir  divcharge,  but  with  more  intoncity  from  tlie 
two  fjctremiliw;  and  also  that  tbc  emiinution  pr«durin);  pboxphor- 
esoenoe,  whatever  be  !t«  nature,  when  nflcc-tcd  from  u  mirror  obeys 
the  laws  of  the  reflection  of  light,  but  no  reHwtion  was  obtained 
from  a  surface  of  polished  glawt.  It  is  likewUie  refracted  by  a  prLam 
of  rock  salt,  in  arcordau<«  with  the  laws  of  the  refraction  of  light. 
By  transmitting  Ihe  rays  from  an  eWtrical  spark  through  a  sertffl 
of  very  tliin  plates  of  mica,  it  was  sliown  that  the  emanation  was 
capable  of  poluriznlion,  and,  consequently,  of  double  reftartjon. 

IX.  The  next  serieB  of  investigations  was  on  a  method  of  deter- 
mining ti>e  velocity  of  pmjectiks.  The  plan  propoHxl  for  this 
purpose  consisted  in  iheapplicatioo  of  the  instantaneous  trnnsmission 
of  the  electrical  action  to  determine  the  time  of  the  pufsuge  of  the 
ball  between  two  screens,  placed  at  a  short  distance  from  eudi  other 
in  (be  ]ialh  of  tlie  projectile.  For  this  purpow  the  observer  i<  pro- 
vided with  a  revolving  cj-linder  moving  by  clock-work  at  a  uniform 
rule,  and  of  which  the  convex  surface  is  divided  into  equal  parts 
indiiiiling  a  frai-fioiial  part  of  a  seeond.  The  passage  of  the  ball 
Ihfiugh  th«  screen  breaks  a  galvanic  circuit,  the  time  of  which  is 
indicated  on  the  revolving  cyliwler  by  the  terminal  spirk  prmlured 
in  a  wire  finrrouiiding  a  bundle  of  iron  wirt^.  Since  tlie  pnbliea- 
tion  of  this  invention  various  other  plans  founded  on  the  same 
prindpio  have  been  introthiced  into  pnictice. 

X.  Another  scries  of  experiments  was  in  rt^rd  to  the  relative 
fleot  of  diffirrent  parts  of  the  sun's  disk,  and  esfiecially  to  that  of  the 

S|t<itBon  the  surface.  These  were  made  in  connection  with  Professor 
S.  AI.EXASDEU,  and  consisted  in  throwing  an  image  of  the  «un  on 
a  MnCD  in  a  dark  room  by  drawing  out  the  tye-pkce  of  a  telescope. 
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Tbrotigfa  a  bole  in  the  Hcrci-n  tli«  vnd  of  a  emsttive  tbenno-pilc  was 
projected,  tiie  winx  of  wliicli  wcrv  tiunnivtcd  with  a  galvanometer. 
fiy  gligfatly  tnovinp;  IIk-  :<iinalliT  end  of  tlie  tclcHnpe,  different  parts 
of  the  ima^-  of  the  »iin  cuiild  In:  thrown  on  the  end  of  the  Uhtido- 
pile,  aiid  by  the  deviation  of  the  ncctllc  of  tlie  gal\-aoometer,  the 
variation  of  th«  heat  wsm  iudicated.  In  this  va.y  it  vas  proved 
that  the  fjxAii  radiated  less  h(«t  lluin  tlie  adjacent  parte,  and  tlmt 
all  jMirts  of  the  sun's  nurfuce  did  not  give  off  an  equal  amount  of 
heat. 

XI.  Another  sorioft  of  expt^rimonta  vm  made  witli  what  was 
calletl  a  theniial  teliweope.  Tliis  Instruntent  consisted  of  a  long 
hollow  cone  of  |Hu<tebcHrd>  llnod  with  silver  leaf  and  ])ainted  out- 
side with  lampbliu^tk.  Tlif  angle  at  the  apex  of  this  cone  was  swJi 
BS  to  cause  all  the  |)arallel  rays  from  a  distant  object  entering  the 
larger  end  of  the  conL>  to  be  rt- fluftcd  on  to  the  end  of  a  thermo- 
pile, the  jxilcs  of  which  vc-tu  (wuueete<l  with  a  dcliuite  gaK-an- 
ometcr.  When  the  axis  of  this  «-oui«il  refleclor  w«s  directed  toward 
a  distant  object  of  greater  or  leat  ti-niiKiraturc  than  the  siurounduig 
iNxlies,  tlie  difference  was  inimetliaU-Iy  inilicated  by  the  deviation  of 
the  nc«^le  of  the  gidvanomct^^r.  For  example,  when  tlie  objeet 
was  a  horse  in  a  distant  tield,  the  nuliant  hiiit  Irom  the  aaintal  waa 
dtatiuctly  [lerwptiblc  at  a  distance  of  at  least  several  biiiidre<i  yards. 
When  thi»  instruinent  was  turned  tou-ard  tlie  celestial  vault,  the 
radiant  li^t  vran  oliservtxl  to  increase  from  the  zenith  downward; 
when  directed,  however,  to  different  clouds,  it  was  found  to  indi> 
cnte  in  some  coses  a  greater,  and  in  others  a  ktv,  degree  of  mdtation 
than  the  surrounding  space,  ^^'hen  the  same  instrument  waa 
dirwJted  to  the  moon,  a  slight  increase  of  temperuture  was  observed 
over  Uiat  of  the  ad)acent  sky,  but  this  increase  of  hcut  was  attrib- 
utetl  to  the  retU-ction  of  tlie  hcut  of  the  sun  from  tlie  surface  of  tbe 
moon,  and  not  to  the  heat  of  tlie  tuoon  itself.  To  show  ttiat  thia 
hypothoiis  is  not  iueousist«-nt  with  the  tli<i>n.-  tliat  (ho  moon  has 
cooled  down  to  the  tern|H'nitiirc  of  oete*lia!  --jiaii-,  a  (wnrnvo  mirror 
was  made  of  id- and  a  tlwrmo-pilo  placed  in  the  more  distant  focus; 
when  a  flnitie  of  hyilrogi'ii,  reiiilcrfd  lnminou.4  hyaxpiral  plalinUDl 
wire,  was  placetl  in  tlie  otlicr  focus,  the  neiidlc  of  the  galvanometer 
attached  to  tlie  pile  indicated  a  re&cction  of  heal,  care  being  token 
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to  nhade  th«  pik  by  ti  flcrecn  with  a  snuill  openiog  introduced 
between  it  anil  ttii^  flaiiio. 

XII.  Another  f«ries  of  experinieuts  connected  with  th«  preced- 
ing mar  be  meutionetl  here.  It  is  well  known  that  the  light  from 
a  floine  of  hydrogen  in  of  verj'  ftM^ble  itilenHity ;  tJie  same  is  the  cane 
with  that  of  the  i'(Mii[>oiin(l  blowpi[)e,  while  the  teropeiBture  of  tlte 
InltiT  lit  vx<-*tn\ingly  liij^h,  ixifBtik^iitly  si>  to  iii<-It  fin^.-  platiniini  wire. 
It  i>t  tt\m  wfll  known  th.-it  liy  intriH luring  liim^  nr  otliiT  iM>lid  -lub* 
fltancc  into  tiiifl  tbiiiiv  lb*  radiunt  li^ht  u  very  niitdi  inrruiwd.  I 
found  tJuit  til''  radiant  heiit  viw  hwrfwvtl  in  ii  Himilar  nitio,  or  in 
othi^r  U'onLt,  tiiat  in  ^udi  nu«*  the  mdiaiit  IkdI  woa  n>inn)eii.'iurntc 
witfi  thi>  rndiiuit  light,  and  that  tlic  Aiimc  of  the  compmiiid  blow- 
pipe, though  of  ex<«(^iiigly  high  temperature,  U  a  comparatively 
oool  Hubstaiice  in  rf^nl  to  radiant  licat.  To  ntudy  tlie  rclutioii  of 
the  temperattin-  of  a  flame  to  the  amount  of  heat  given  ofl*,  four 
oanoea  of  water  were  placed  tn  a  platinum  crucible  and  Bupportel 
on  a  ring  f<UuA  over  u  flnim'  of  hyilrugii) ;  the  miniiU-x  and  i*u('OQ<b 
of  time  wwo  tlien  nofriiratoly  nolnl  which  wore  rwpiiri'd  for  the  rais- 
ing of  tlte  wat«r  from  the  temperature  of  60**  to  the  boiling  point. 
The  Mime  expcrimeiit  wn»  re)>cat«d  witli  an  <'(iual  qiiiuilily  of  water, 
with  tJic  8U»e  flame,  intu  which  n  piect>  of  mi<*  wwt  iniml4il  by  a 
Iiaodle  mode  of  n  narrow  slip  of  tlw  Minie  eubataocc  With  tlin 
arraogcnu-nt  the  tiglit  of  the  flame  wii«  nuK^t  innywed,  while  the 
lime  of  bringing  the  wiiicr  tn  the  UiitiDg  |>(>inl  wm  iiW*  ctimiiiviiou- 
ntely  ineraiMtl,  thiLi  ooncliuively  nlmwing  that  the  incmiMe  of  light 
was  at  the  <-x[)<-nfle  nf  tht!  dlminulion  of  tint  ti-iiijM'mtiin-.  ThiM> 
eotperiments  wen^  inatittitiil  in  ordrr  tu  examine  iIk-  nnliirc  of  the 
fact  mentioned  by  C!oui)l  RtiMFoRD,  that  bnllit  of  clay  inlraduocd 
iolo  a  fire  under  p'Xik-  tvmrlitioiH  iiii-n'n'W  thi-  Ixnt  given  ofl*  into 
ail  aiortment.  From  t\n-  rt'sulb*  ja'<t  im'ntiomtl  it  followit  that  tita 
increaBe  in  tli«  radiitnt  hcnt,  which  would  fiicililiitft  tlte  ronstitig  of 
an  article  before  the  fm-.  would  be  nt  tlie  expetiM^  of  the  Ixiiliiig  of 
a  )i4(uid  in  a  vessel  auM()t;n<)et)  directly  o\'er  the  point  of  oombuntion. 

Xril.  Another  invcotigatinn  had  its  origin  in  tike  luvtdental 
olMer\'ation  of  the  following  fact:  A  quantity  of  merv^irj*  ha<)  l)cen 
left  umliHturbcd  in  a  lihaJlow  saucer,  witJi  one  end  of  a  {mo(«  of 
l«ad  wire,  about  tlie  diumet«r  of  B  goose-quill,  and  eix  inclic»  loug, 
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pluDg«<l  into  it,  tbc  other  cud  nslit^  od  the  ehA(.  In  thii*  oon- 
ditiuti  it  Vr-HH  roiiiicl,  alW  a  few  ditj's,  that  tbe  tuercary  hiul  |»ssi>d 
tlirough  tl)c  nAk\  Icfld,  iie  if  it  wi-ro  »  »|>hou,  lutd  wiu>  lyini;  on  tJie 
ebelf  still  in  u  liquid  couditioa.  Tlit;  eaucer  ounUiinral  n  wriot  of 
loiuutL-  crystals  of  an  iuiial)^m  uf  lind  and  niLTCurj'.  A  similar 
nsfult  Miw  i>roduccd  wlii-u  u  pk-w.-  uf  the  smiv  iwid  wire  ww«  tuiitMl 
with  voruitili,  the  invrcury  bi-iiig  Lnuieiiiittvd  witliout  disturbing  the 
viitA.-r  gurfacu. 

WIicii  a  k-iigth  of  wire  uf  liv«  f«rt  wax  ifliiiiK>rtcd  V€ttiaill_v,  with 
its  lowvr  end  iinnmnwil  in  u  vu<m.'I  uf  luciviiry,  tiiv  lii|U>d  metal 
WW  found  to  asMTud,  in  ihv  coiir^'  of  a  ftw  <!»}'.'«,  tu  a  h«tglit  of 
thmu  fivU  TliCM  n»ulLs  led  nie  to  think  tltat  i1k>  ^«niv  ptvperty 
might  be  {Kw^'SM.'d  by  otlicr  nK-tals  in  n.-ltttiui)  to  lau^li  other.  The 
first  atlcinpl  to  verify  lhi»  coiijcctun-  wiis  made  l»y  pluuag  a  Mnatl 
globule  of  gold  on  a  plutu  of  «liMt-in>ii  and  eiilMiiilting  it  to  the 
litiit  uf  nn  aesayiii^  fimiiioc;  l>iil  thi^  cxiivriiiKsit  was  uiutiui'otifal, 
for  ultliouffh  tlte  gold  wiu^  hvMUii  iiiiicli  Ix-yoiid  itd  melting  [H>int,  it 
ahownl  no  Mgiw  of  itiiikiiif;  into  tlie  pons  of  tJie  iron,  Tlic  idea 
aflerwiird  .■'iiggested  itself  tiuil  a  difli-P'nl  n-nidl  would  luivv  bM.ii 
obtuintsl  hiul  llm  twu  uietols  Ixn-n  nuide  (o  udlivre  b>  each  uiIilt,  m 
that  no  nxide  iinild  form  U-twvcii  the  two  surfttvesL  To  verify 
tliis  II  piii'i-  uf  o.ipiKT,  thickly  pliUt-<l  with  wlvtr,  wtw  bcatvd  lo  nmr 
tilt-  iiieltin^  point  uf  tliv  nii-tuU^  wlivn  the  ^ilver  disappi-urt^il,  and, 
aiW  tliv  surfuuu  vnu  cteanvd  with  diluted  sulphuriu  uctd,  it  pi«- 
seuted  a  miifurmi'iirrueo  of  uoppcr.  This  plate  wn^  ikxI  ininicr^od 
for  a  lew  minutes  in  a  solution  of  muriatv  of  xiiie,  by  which  the 
surfaoe  of  copjier  was  rvinovod  and  tlie  tiurfuee  uf  ^^ilver  ogatD 
ex)>oai^.  Tlie  fact  luiil  Ioiir  been  obiwTvcd  by  workmen  iu  silver^ 
plstin);,  thiit  ill  soldurinj;  the  parts  of  plutml  metal,  if  care  be  not 
taken  not  to  heat  them  unduly,  tiie  silver  will  disippear.  The 
efllfi  wiin  ctupjXiN.'tl  to  be  pruduiMMl  by  evaporation,  or  tho  buroitig 
off,  as  it  wa»  called,  or  tiie  plating.  It  lo  not  imprubablc  that  a 
slow  diftusion  of  one  inetid  into  tJie  other  inl««  phiov  in  the  case  nf 
an  alloy.  Silver  coins  slightly  alloyed  witli  copper,  after  having 
lain  long  in  tlte  eiuih,  nru  found  covered  with  a  salt  of  copper. 
Hiifi  may  tie  explained  by  stippwiug  thut  the  alloy  of  copper  at 
the  liurfaoe  of  the  coin  cotoni  into  oombiuation  mth  the  nrboDto 
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adci  of  tlie  im],  wid    Itriog  Uiti«  removal,  ita   |»lan;  a  supplied 

'  a  (liffiisiiou  fnwi  within,  tuul  mc>  ^m;  it  w  i>ot  itnprulmblc  ttml  a 
lurgv  portion  of  the  nJloy  may  lie  rvniovoJ  in  progresH  of  tiai«, 
ukI  tlw  purity  of  tliv  coin  Ik-  coiuidvruhly  iucrcuiwid.  It  is  linown 
to  tiiD  jvwi'ler  tbat  articles  of  cwppvr  plnt«cl  with  gold  loec  their 
brilliaiicy  after  awhile,  and  that  this  uao  be  KBtoivd  by  Iwiliug 
tb«m  ia  amtQoiiia.  This  vQ'ect  in  probably  pruduoeil  by  ibe 
amiuuDia  uctiiig  on  thL-  cxtppcr  and  diswiviog  off  its  surface  bo  as  to 
CDtpose  tlw  gold,  which  by  difTusion  had  penetrated  iuto  the  liody 
of  tbe  metal. 

Th«  slow  difiiuton  of  ono  nwtal  into  aDotbtr  at  ordinary  tem- 
peraturea  would  uaturally  rcqiurc  a  loog  tunc  to  produce  a  per- 
osptiblo  e6«ot,  10000  it  a  pmbubly  'jn!y  pr<)iitiiM.-d  by  tlie  minute 
vOnatioitt  of  tfa«  particles  due  to  vuriiitious  of  teniperaturc. 

Th«  same  principle  i»  applied  to  tlic  cxplauntioo  of  the  phenotne- 
noQ  uilli-d  iR-gregalion  —  ench  old  the  formation  of  oodulfs  of  fliut 
in  Rin»>4»  of  curbouule  of  Itnie,  or  tn  other  words,  to  the  expla- 
nation of  the  manner  in  which  the  molecular  action,  which  ia 
insensible  ;it  {>cruL'ptiblc  dif^ttuHTif,  may  produce  n«ult£  which  would 
appesTj  at  first  sight,  bt  be  tJie  ctlcct  of  attraction  acting  at  a 
distance. 

XIV.  Another  ^ertes  of  ejc|)crin]eut«  luul  reference  to  the  con- 
jEtitutiou  of  nuitlcr  in  n^anl  to  ilti  state  of  liquidity  and  m>)idity, 
and  tliey  hiu)  tli^nr  origin  in  tlie  exarniiuitiofi  of  tlie  condition  of 
the  metal  of  .the  large  gtia  conMrueteil  under  the  direction  of  Cap- 
tain Stocktox,  by  the  rxplouon  of  whi<-h  wvcnil  prominent 
members  of  the  United  >Stat«-s  Ooveniment  were  killed  at  W'ash- 
ingtoo.  It  was  observed  in  testing  the  bars  of  iron  made  from 
this  gun  tliat  lltey  varied  much  in  tensile  strengtli  in  difierent 
parts,  and  that  in  breaking  t)ju>c  ban)  the  mlution  of  the  coo- 
ttnnity  took  place  lirM  in  the  interior.  This  phenomenon  iraB 
attributed  to  the  more  n?ady  mobilitir'of  the  outer  molecules  of  the 
ham,  tlie  inner  ones  being  surrotiudud  by  matter  inca|<Lble  of  i^lip- 
ping,  and  hence  the  rapture.  A  Mmitar  efliicC  ts  produced  in  a 
piece  of  thick  copper  wire,  cacji  end  when  broken  exhibiting  at 
the  point  of  rupture  a  cup-«ha|>vd  surface,  showing  that  the  exterior 
of  the   metal   sustained   its  connection   longer  than  the  interior. 
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From  theflc  olwrvntjons  the  conclusion  vnn  drawn,  tha(  rigidity 
difim  from  liquidity  more  id  a  polarity  which  prc\'eat8  slipping 
of  the  molocukfl,  than  in  n  iliScn^re  of  th(<  nttruotivc  force  with^ 
which  ihc  nwlccitles  arv  li«ld  tt^gcthcr;  or  tliat  it  in  more  in  acooid- 
anop  with  th«  ph«i>oniena  of  coh'enoii,  to  ctuppow  that  in  the  ane  i 
a  liquii),  instoid  of  t}i«  attractioo  of  the  niokTtil(H  In-ing  neutnUii 
by  hint,  the  efivct  of  this  iigcnt  is  merely  to  ni.-iitr)ili»i  thv  poUirit 
of  the  mol«culi«,  so  lis  to  give  them  pcrfi-ot  freedom  of  motinn- 
urotmd  any  imiiginnble  uxik.  In  illmtmtioa  of  tJiM  subj<x-t  tlie 
oom|Htrutive  tenacity  of  port-  wiiter  in  which  soap  had  been  di»- 
a»lved,  was  meusured  by  the  iwual  method  of  ascertaining  the 
weight  required  to  detach  from  the  surface  of  each  tlio  tamo  plate 
of  wood,  suspended  rr'>m  the  b^aiii  of  a  balunee,  under  the  aame 
condition  of  tein|ieniturv  and  prfwure.  It  nius  found  liy  this 
experiment  thnt  tlie  ien»<-ity  of  pure  water  w»i<i  gruiicr  tlian  tliat 
of  sonp  and  water.  TIiim  novel  rentilt  'lA  in  iKCordanee  wit)i  tlifl. 
aiippotition  that  the  mingling  of  tlie  wup  und  the  water  interfe 
with  the  )wrfect  mobility  of  the  molevulcft,  while  at  the  same 
it  diminiKlies  the  altraclion. 

XV.  Aperies  of  ex[KTinientx  was  uUo  mode  on  tlie  tenacity  of 
scnp-wKtvr  in  films.  For  this  piir)iO(«  sheets  of  mup-wat«r  films 
wvro  stn^eiied  upon  rings,  8ik1  the  attempt  made  to  obtain  the 
tenant}'  of  t]ic«c  by  pliu:ing  on  them  pL'Uels  of  cotton  until  iIkj 
were  nipturetl.  Tlie  thickness  of  tlH-se  films  was  roughly  ei>timale(l 
tiy  Xp.wton'^  )va)c  of  the  colors  of  thin  plate»,  and  from  the  reeiilta , 
tlie  eoucliuion  was  nrrlvrd  at  l^at  the  attnietivo  force  of  the  mole- 
cules of  water,  for  thoiiv  of  watcT,  is  approximately  equal  to  (hose 
of  ice  for  thw*  of  iee,  and  that  the  difierence  in  tliie  case,  of  tlte 
solidity  and  liquidity,  is  due  to  the  want  of  mobility  in  the  latter, 
which  prevented  the  §lippiug  of  the  molecules  on  cadi  other.  It 
16  this  extreme  mobility  of  tlie  molecules  of  water  tliat  prcveotsj 
the  formation  of  permanent  bubbles  of  it,  and  not  a  want  of 
attraction. 

The  roiiodneaa  of  drops  of  water  iti  not  due  to  the  attnctioii 
of  the  whole  mats,  but  merely  to  the  action  of  the  surface,  which 
in  all  casee  of  curvature  is  endowed  with  an  tDteose  oontracUJa 
power. 
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Tliie  class  of  invnti^ion  also  incladed  the  etudj*  of  soap  bub- 
bIw,,anJ  the  estiiblishnicnt  of  the  fact  of  tiie  coutnu.-tJlc  power  of 
these  titms.  The  ciir\-»lure  of  the  eurfaoe  of  a  bubble  teods  to 
urge  endi  jiarticle  toward  the  center  with  a  force  inversely  a-*  tlie 
diameter.     Two  bublflcs  Wing  coDoected,  the  smaller  will  collapae 

■  by  expelling  its  contents  into  the  larger.  By  euiploying  framee  of 
wire,  BOBp  bubbles  were  also  made  to  assume  various  forms,  by 
wliid)  tn]>illurtty  and  other  plietiouwiia  were  illu!4tmt«d.  This 
subject  was  ancrward  t«k«n  tip  by  Pt^TEAti,  of  Gli«iit.  Anoilicr 
part  of  tijc  «anHi  invwtigation  wan  the  study  of  tlic  spreading  of  oil 
oil  witvr,  the  [tlieiioninion  Ix-ing  referred  to  the  fact  tlmt  tlie  attracv 
tion  of  water  for  water  U  gtvatcr  than  tlmt  of  oil  for  oil,  whili;  tlio 
attraction  of  the  luolcoalw  of  oil  for  cw-h  otb«r  is  Um  tliiiii  tho 
attraction  of  the  vanie  moleculis  for  wat«r;  hcjice  ttiv  oil  spreads 
over  the  water.  T)ii9  is  shown  tVoni  tlic  fiu-t  tliat  when  a  rupture 
u  made  in  a  )ir|uid  conijwuud,  rmnxiMing  of  a  stratum  of  oil  resting 

J  oo  water,  llic  rupture  takc«t  pbi«  in  tlie  oil,  and  not  IjcTwcen  the  oil 
and  water.  Tlw  very  suiall  distance  at  which  the  attntction  take* 
ptaicw  ii*  exhibited  by  placing  a  single  drop  of  oil  on  a  siirfacv  of 
water  of  a  consiiUTubh:  extent,  when  it  will  diff^jsc  itmit  over  the 
whole  Burracc.  If  howevt-r  a  SHvind  dro[)  Ih;  iilaecd  ij)Kin  tlio 
tame  surfarr,  it  will  retain  ita  globular  form. 

XVI.  Another  contrilnitiou  to  w^icnt*  Imd  referciioi' to  the  origin 
of  mechanical  power  and  tlie  lutture  of  vital  force.  JlMhonical 
power  is  dcfmcd  to  Iw  tlint  which  is  capable  of  overcoming  rcsiat- 
aoce;  or  in  the  Innguiige  of  the  ciiginoiT,  that  whicJi  is  employed 
to  do  work. 

If  «-e  examine  attentively  the  condition  of  the  crust  of  the  earth, 
wc  find  it,  aa  a  general  rule,  in  »  state  of  permanent  ecjuilibriuni. 
All  the  nulitilancea  which  constitute  the  materia)  of  the  crust,  »udi 

.  as  aeids  and  bases,  with  the  exception  of  tlie  indefinitely  thin  pclliiile 

I  of  vegetehlo  and  animal  matter  which  exists  at  its  surface,  have 
goue  into  a  ittate  of  [vcrnianent  t^mibi nation,  the  whole  lieitig  in  tlic 
<i>ndition  of  the  Imrnt  liliig  of  a  funmoe,  entirely  inert,  and  (ajtable 
in  itself  of  ito  eliaiige.     jUI  tli(!  clmngra  which  we  ol)t«erv«  on  tJie 

I  surface  of  tlie  globe  may  be  referred  to  action  from  without,  from 

[oelwtial  KjiAoe. 
11 
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The  folloiring  is  a  list  which  will  be  found  to  indnde  all  tlie 
prime  movers  used  at  the  present  day,  eiUier  directly  or  indirectlj, 
in  producing  molecular  changes  in  matter : 

(         Water  power.  "l  Immediately  ref^^ble 

Class  I.  <  Tide  power.  >     to  celestial  disturb- 

l         Wind  power.  J      ance. 

r Steam  and  other  powers'}  Immediately  referable 
Class  II.  <  developed  by  combustion.  >     to   what    is    called 
(^Animal  power.  )      vita!  action. 

The  forces  of  gravity,  cohesion,  electridty,  and  chemical  attzao- 
tion  tend  to  produce  a  state  of  permanent  equilibrium  on  oar 
planet;  hence  these  principles  io  themselves  are  not  primary,  but 
secondary  agents  in  producing  mechanica]  eflfccla.  As  an  example, 
we  may  take  the  case  of  water-power,  which  is  approximately  due 
to  the  return  of  the  water  to  a  state  of  stable  equilibrium  on  the 
surface  of  the  ocean ;  but  the  primary  cause  of  the  motion  ia  the 
force  which  produced  the  elevation  of  the  liquid  in  the  form  of 
vapor — namely,  the  radiant  heat  of  the  sun.  Also  in  the  pheno- 
mena of  combustion,  the  immediate  source  of  the  power  evolved  in 
the  form  of  heat  is  the  passage  from  an  unstable  state  into  one  of 
stable  combination  of  the  carbon  and  hydrogen  of  the  fuel  with 
oxygen  of  the  atmosphere.  But  thia  power  may  ultimately  be 
resolved  into  the  force  which  caused  the  separation  of  these  elements 
from  their  previous  combination  in  the  state  of  carbonic  atud — 
namely,  the  radiant  light  of  the  sun.  But  the  mechanical  power 
exerted  by  animals  is  due  to  the  passage  of  organized  matter  in  the 
stomach  from  an  unstable  to  a  stable  equilibrium,  or  as  it  were 
from  the  combustion  of  the  food.  It  therefore  follows  that  animal 
power  is  referable  to  the  same  source  as  that  from  the  combustion 
of  fuel  —  namely,  deveIoi>ed  power  of  the  sun's  beams.  But 
according  to  this  view,  what  is  vitality?  It  is  that  mysterious 
principle — not  mechanical  power — which  determines  the  form  and 
arranges  the  atoms  of  organized  matter,  employing  for  this  purpose 
the  power  which  is  dcri\'cd  from  the  food. 

Tlicsc  pro[H«itions  were  illustrated  by  different  examples.     Sup- 
pose a  vegetable  organbru  impregnated  with  a  germ  (a  potato,  fw 
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in^tnniT)  is  plitntcd  hdow  the  tmrfaiv  of  die  ground  in  a  damp 
soil,  nndcr  n  teni]><-rttture  Huffici^ut  for  vegetation.  If  we  examine 
it  from  time  to  time,  we  find  it  sending  down  rootlets  into  iJie  earth, 
and  etiMiH  and  ]mv<«  upwanl  into  the  air.  AJ^r  the  leaves  Imvc 
been  fully  ux|HiiM)itl  ue  tJiitll  find  the  tuber  entirely  exliauHiL-d, 
nolfaiiig  but  a  olciu  reiiiainiiig.  The  came  eSect  will  lake  plai»  if 
tbv  [)ol»u>  tie  plaeetl  iti  a  warm  eellar;  it  will  continue  to  grow 
until  itll  iIh;  utarch  and  gluten  are  exhausted,  wlieu  it  will  oease  to 
iocnnM.  If  however  we  now  place  it  iu  tbo  light,  it  will  khu- 
mCDOe  to  grow  again,  and  increase  in  nixa  and  weight.  If  we  weigh 
tht  potato  previous  to  the  experiment,  and  tlie  plant  after  it  has 
CGMcd  to  grow  in  tlie  dark,  we  (Jialf  find  that  the  weight  of  the 
latter  is  n  little  mon*  tliati  half  that  of  the  original  tulxT.  The 
4)ueetioQ  tlicn  '»,  what  ha.4  Iiecome  of  the  nuileriiil  whidi  fillvd  the 
Ktc  of  the  potato?  The  answer  in,  one  part  !uh  run  down  into 
carbonic  aeid  and  wat<-r,  and  in  thin  running  <)own  lian  gvoIvmI  the 
power  to  build  up  tlie  otlier  part  into  the  new  plant.  AiVr  the 
leavm  luivc  been  formed  and  tlie  plant  expoM^  to  the  light  of  the 
Mun,  t)iu  develniwd  |>ower  of  iltt  raya  decompoifti  tJic  nu'lMttiii-  add 
of  (he  BtiDiiviplicn-,  and  Uina  furnlihcii  tlie  iMibuluni  ami  thi>  jtowix 
neoonary  to  tiie  furllier  development  of  the  organi»itinn.  The 
aamo  it  the  vxa^  with  wheat,  niMl  all  otlier  graiiu  that  are  gvrminatnl 
in  the  earth,  Bfitid(»  tlic  germ  nf  tlie  future  plant,  thorc  iri  «tortd 
away,  around  tlie  giTm,  the  xtart'Ii  and  gluten  tn  fumiish  the  [tower 
necoMary  to  itj»  development,  and  also  tlie  AmxI  to  build  it  up  nntil 
it  reiwhiM  tlie  )>urfa<«  of  the  «irlh  and  mn  draw  tlin  ^iircv  of  it* 
fiiturt)  growth  from  the  ]>ower  of  the  minlK^iiii.  In  the  cfuw  of 
fungi  and  other  planU  that  grow  in  tlie  dark,  tliey  derive  the  power 
and  the  pabnlum  from  surrounding  vegclnble  matter  in  procnw  of 
decay,  or  in  lliat  of  e\-oIving  power.  A  tumilnr  arningement  fuund 
b  in  r<;ganl  to  antnial  oi^nixation.  It  in  welt  known  tlint  tlie  egg 
rontiniiidly  diminishes  in  weight  during  the  pror««  of  in<-u1uit>nn, 
and  lli«  ehiek,  when  fully  formed,  weiglis  scitnrly  niortf  than  oniv 
lialf  tltc  original  weight  of  the  ^g,  \\'liac  Lt  tlic  interpolation  of 
tlib>  |iheiionieniin?  Simply  tliat  one  |wrl  of  the  e<intcnt«  of  the 
tthcll  luia  run  down  into  carbonic  ai-iil  and  water,  »ii<I  thue  evohtvi 
the  power  netxteary  to  do  tlie  work  of  building   up  tin*  ftiturs 
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animal.  In  like  manner  when  a  tadpole  is  converted  into  a  frog, 
the  animal,  for  a  while,  loses  wdght;  a  portion  of  the  organism  of 
its  t^l  has  been  expended  developing  the  power  oeceasary  to  the 
transformation,  while  another  portion  has  served  for  the  material 
of  the  1^. 

What  then  b  the  office  of  vitality  ?  We  say  that  it  is  analogous 
to  that  of  the  engineer  who  directs  the  power  of  the  steiun-engitie 
in  the  execution  of  its  work.  Without  this,  in  the  case  of  the  egg, 
the  materials,  left  to  the  undirected  force  of  affinity,  would  end  in 
simply  producing  chemical  compounds  —  sulphureted  hydn^en, 
carbonic  acid,  etc.  There  is  no  special  analc^  between  the  process 
of  crystallization  and  that  of  vital  action.  In  the  one  case  definito 
mathematical  forms  are  the  necessary  results,  while  in  the  other  llie 
results  are  precisely  like  those  which  are  produced  under  the 
direction  of  will  and  intelligence,  evincing  a  design  and  a  purpoaey 
making  provision  at  one  stage  of  the  process  for  lesults  to  bft 
attained  at  a  later,  and  producing  oigans  intended  evidently  for 
locomotion  and  perception.  Not  only  is  the  result  the  same  as  that 
which  is  produced  by  human  design,  hut  in  all  ^asea  the  power  with 
which  this  principle  operates  is  the  same  as  that  with  which  the 
intelligent  engineer  produces  liis  result. 

This  doctrine  was  first  given  in  a  communication  to  the  Ameri- 
can Philosophical  Society,  in  December,  1844,  and  more  fully 
developed  in  a  paper  published  in  the  Patent  Office  Report  in  1857. 

The  publication,  in  full,  of  three  of  the  series  of  investigations 
herein  described,  was  made  in  the  "Transactions  of  the  American 
Philosophical  Society."  Others  were  published  in  "Silliman'ft 
Journal,"  and  both  these  are  noticed  in  the  "  Koyal  Society's  Cata- 
logue of  Scientific  Papers;"  but  the  remainder  of  them  were  pub- 
lished in  the  "  Proceedings  of  the  American  Philosophical  Society," 
and  are  not  mentioned  in  the  work  just  referred  to. 

In  1846,  while  still  at  Princeton,  I  was  requested  by  members 
of  the  Board  of  Regents  of  the  Smithsonian  Institution,  which  was 
then  just  founded,  to  study  the  will  of  Smithson,  and  to  give  a  plan 
of  organization  by  which  the  object  of  the  bequest  might  be  real- 
ized. My  conclusion  was  tliat  the  intention  of  the  donor  was  to 
advance  science  by  original  research  and  publication,  that  the  estab- 
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liahment  was  for  the  benefit  of  mankiad  generally,  and  that  all 
ODnecessary  expenditures  on  local  objecls  would  bo  violations  of  the 
tniat.  The  plan  I  proj)osed  for  the  organization  of  the  Institution 
WOB  to  assiBt  men  of  »rion(«  in  making  original  researches,  to  pub- 
lish ihetie  in  a  eorles  of  volunita,  and  to  give  a  copy  of  tliese  to 
every  firsfr-i'lnss  library  on  the  fnoc  of  the  earth. 

I  was  afterward  tailed  to  take  charge  of  the  Institution,  and  to 
carry  out  this  plan,  which  has  been  the  governing  policy  of  the 
cstahliBhment  from  the  Ireginning  to  the  present  time. 

One  of  the  first  ciiterpri'ies  of  the  Smith.'ionian  Institution  was  the 
eetahlbhment  of  a  sygtcm  of  siniultjincous  meteorological  observa- 
tions over  the  whole  United  Stales,  e^jiccially  for  the  study  of  the 
phenomena  of  American  storma.  For  this  purpose  the  assistance 
of  Professor  Ahnold  Gdtot  was  obtained,  who  drew  up  a  series 
of  instmction.'i  for  the  observers,  which  wafl  printed  and  distributed 
in  all  parts  of  the  countrj-.  He  also  rL-commcndcd  the  form  of 
inBlrumentfl  bestsuitcd  to  be  used  by  the  observers,  and  finally  calcu- 
I:ite<l,  with  immense  lalwr,  a  volume  of  mcteorolc^it-al  and  physical 
tablfs  for  rwlucing  and  discussing  observations.  These  tables  were 
publislied  by  the  Institution,  and  are  now  in  use  in  almost  every 
part  of  the  world  in  which  the  English  language  is  spoken.  The 
prfis*.'CutLi>n  of  the  system  finally  h'd  to  the  application  o'f  the  prin- 
ciples established  to  the  predictions  of  the  weather  by  means  of  the 
telegraph. 

Joseph  Henby. 

Hev.  Samuel  B.  Dod. 
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The  death  of  Professor  Henry  may  be  justly  termed  a  national 
loss,  for  probably  no  American  since  the  days  of  Franklin  has 
done  so  much  for  the  cause  of  physical  science  as  Uie  late  Secretary 
of  the  Smithsonian  Institution  and  former  Professor  of  Natoral 
Philosophy  in  the  College  of  New  Jersey.  His  eminent  attiun- 
menta  and  great  reputation  reilected  honor  upon  tlie  institution 
with  which  he  was  connected  from  1832  to  1848,  and  no  graduate 
of  Nassau  Hall  in  that  period  went  forth  from  its  walls  without  a 
profound  sense  of  the  great  benefit  derived  from  the  instni<^oua  of 
the  professor,  and  warm  attachment  to  the  man. 

The  writer  happened  to  be  a  member  of  the  Senior  Class  at 
Princeton  when  Professor  Henry  was  elected  Secretary  of  the 
Smithsonian  Institution,  and  for  a  short  time  held  closer  relations 
to  him  than  students  are  wont  to  enjoy  with  a  professor.  When 
beginning  his  lectures  to  a  new  class,  the  Professor  was  aocuBtomed 
to  select  some  member  of  the  preceding  to  assist  him,  and  the  writer 
had  the  good  fortune  to  occupy  this  position  during  a  portion  of 
his  "  senior  vacation,"  as  the  interval  between  the  final  examination 
and  the  commencement  was  styled.  Hence  these  reminiscences^ 
which  were  given  in  the  College  Chapel  May  19th  and  June  2d, 
and  which  in  response  to  requests  from  various  quarters  are  now 
given  to  the  public. 

When  Professor  Henry  was  elected  Secretary  of  the  Sraitlisonian 
Institution,  numerous  biographies  of  him  appeared  in  the  public 
journals.  While  these  were  correct  in  the  main  facta,  yet,  as  was 
to  have  been  expected,  they  contained  many  errors.  To  correct 
these,  and  for  the  sake  of  truth,  the  Professor,  overcoming  his  own 

•'■Reminiscence  of  Joseph  Henrv,  LL.  D."— Presented  In  the  OoUege  Clupel, 
M  Princeton,  on  the  afternoona  of  May  IBlh  and  June  2d,  1SJ8. 
(166) 
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iDodesty,  Qpon  one  oocasioo  gave  the  Senior  Claras  a  Bkt>t44i  of  liifl 
life  inslcati  of  the  usua]  lecture.  His  lectures  alwiiya  received  ihe 
most  profound  attention,  and  nothing  tliat  heiiaid  vas  unheeded; 
hut  npon  that  day  bis  uudicni?c  hung  upon  his  lipti  and  drank  in 
ev*rj'  word  that  he  utUred.  In  the  eimplcst  words  he  told  iJie 
Btory  of  his  life.  Born  in  Albany,  N.  Y.,  Deoemhcr  17,  17!)»,  he 
reedved  a  phun  eduuition  and  was  destined  to  a  meehanical  pur- 
Buil,  but,  as  he  I'XprraMxl  it,  "ho  wae  considered  too  dull  to  learn 
the  trade."  lie  read  much,  however,  obtaining  the  books  from  a 
lihrarv  which  wait  kept  in  a  room  adjoining  a  chureh.  The  room 
had  Ifceu  closed  for  sonic  yeant,  but  he  and  some  of  his  coni|Hinioua 
gained  acces  (o  the  book^  in  some  way,  and  he  Uius  eDJoyG<l  these 
hidden  trcafiiircs.  He  aulnicqucntly  attended  the  Albany  Academy, 
tliea  under  the  care  of  Dr.  'J.  Roineyn  Beck.  After  completing 
biit  fitudtctt  he  taught  a  dietric-t  school,  and  was  private  tutor  for  a 
time  in  the  family  of  Mr.  S.  Van  Rensselaer,  the  [latroon.  He 
then  devoted  a  year  to  the  practice  of  civil  engineering,  and  subse- 
quently became  Professor  of  Mathematios  in  tJie  Academy,  although 
at  an  earlier  period  he  aid  he  was  '-'  unable  to  learn  geometry." 

His  attention  was  6rst  turned  to  science  in  a  singular  manner. 
He  had  sustained  an  injur}'  to  his  face  and  was  compelled  to 
remain  at  home  for  some  days.  At  this  time  he  liappened  to 
pick  up  a  small  book  upon  science  intended  for  popidar  use. 
This  was  IjoU'iren  on  EefieriTncnbil  Philonophy,  Aalronomj/  and 
Chenudry;  inttntled  chiefly  /or  Oie  use  of  etudenU  taid  young 
penona,  b;/  G.  Gr^(ory,  D.  D.  The  following  sentences  especially 
attncted  his  attention : 

"A^n:  You  throw  a  stone,  or  shoot  ati  arrow  upward  into  the 
wr;  why  docs  it  not  gti  forward  in  tlic  line  or  din?ctinn  that  you 
give  it?  Why  Aftea  it  sloji  at  a  <«rtain  <listan(M',  and  tlien  return 
to  you?  What  force  i^  it  that  pulls  it  down  to  the  earth  again, 
instead  of  its  going  onwanls?  On  tlie  contrary.  Why  does  flame 
or  nmoke  nl\«'ay!4  mount  up>«-nrdH,  though  no  force  is  u.^ied  to  send 
tliem  in  that  direction?  And  why  should  not  the  flame  of  a  candle 
drop  toward  the  floor,  when  you  reverse  it  or  hold  it  downwards, 
ioateMl  of  ttiming  up  and  ascending  into  the  air?" 
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Young  Henry  could  not  answer  these  questions,  bat  proceeded 
to  read  the  answer  and  the  full  explanation.  He  perused  die 
volume  with  ever  increasing  interest.  He  asked  some  of  his  friends 
these  and  other  questions,  and  found  that  they  were  no  better 
acquainted  with  science  than  himself.  He  now  determined  to  investi- 
gate the  subject  that  had  thus  presented  itself.  This  little  book  and 
these  simple  questions  incited  him  to  enter  upon  that  scientific  career 
and  those  investigations  which  have  rendered  his  name  immortal. 
A  copy  of  this  little  book  he  was  wont  ever  afler  to  keep  beside 
him.     It  bore  the  following  lines  from  his  own  pen : 

"This  book,  although  by  no  means  a  profound  work,  has,  under 
Providence,  exerted  a  remarkable  influence  upon  my  life.  It 
accidentally  fell  into  my  hands  when  I  was  about  sixteen  yeais  old, 
and  was  the  first  book  I  ever  read  with  attention.  It  opened  to  me 
a  new  world  of  thought  and  enjoyment;  invested  things,  before 
almost  unnoticed,  with  the  highest  interest;  £xed  my  mind  on  the 
study  of  nature,  and  caused  me  to  resolve  at  the  time  of  reading  it 
that  I  would  immediately  commence  to  devote  my  life  to  the  acqui- 
sition of  knowledge.  J.  H." 

Professor  Henry's  subsequent  career  as  a  teacher  in  Albany, 
Professor  of  Natural  Philosophy  in  the  Coll^;c  of  New  Jersey, 
Secretary  of  the  Smithsonian  Institution,  President  of  the  United 
States  Light-house  Board,  and  President  of  the  National  Academy; 
his  discoveries  in  electricity,  magnetism,  and  electro- magnetism ; 
his  interesting  experiments  in  optics  and  acoustics;  — are  well  known, 
not  only  to  the  scientific  world,  but  to  the  general  public.  It  is 
proper  to  state  here  that  the  venerable  Dr.  John  Maclean,  who 
vr&s  connected  with  the  Faculty  for  fifty  years,  and  was  for  four- 
teen years  the  President  of  tlie  College  of  New  Jersey,  suggested 
and  secured  the  aj^pointment  of  Joseph  Henry  as  a  professor  in 
this  college  in  1832.  The  friendship  of  these  two  men  continued 
unbroken  for  nearly  half  a  century.  They  are  separated  now,  bat 
it  can  be  for  only  a  short  time.  Dr.  Maclean,  in  his  History  of 
the  College,  vol,  ii,  pp.  288-291,  gives  a  most  interesting  account 
of  the  circumstances  attending  hi.s  appointment.  Although  known 
to  scientific  men,  the  public  had  heard  so  little  of  him  that  a  trustee 
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of  the  wllege  inquired,  "WTio  is  Hpiiit?"  Even  ut  tlmt  time 
ProTeesar  Sillinmn  wrote:  "Henry  htm  no  superior  nmong  tli* 
sdenlific  meuof  the  oountry — at  \vaEt  among  tiie young  men;"  nurl 
Profcswr  Rcnwick  wpolo,  "he  has  no  «(ual." 

Profe&itr  Ilenrj'fi  great  modesty  prevented  him  from  oAScrttug 
bis  own  scientific  claims;  and  it  yuan  only  in  connection  with  eiuit* 
pertaining  to  ilie  elwtric  (elt-gmpli  thni  liis  own  stat«mpnt'«  and  tiie 
testimony  of  otlierss  judicially  pi'escnteil,  itrelnigably  et'tahlifihctl 
hifl  just  nierita  l)ofore  tlie  general  public  From  Henrj-'s  arti<'Ie 
in  Silliman'a  Journal  in  Ift-ll,  ami  from  pcrsoiuil  iiitercounsi*  with 
him  in  Princeton  at  a  later  period,  ProfcMor  Itlor^  obtained  a 
knowledge  of  thow  prindpleh  of  elc-ctiTKinagnctism  wliirli  rcn<]ered 
his  plan  aucoeaRfuI.  Into  tliis  <.'ontro\-er!>y  t^ie  writ<-r  dot«  tiot  pro- 
pooe  to  enter.  It  in  well  known,  however,  t)iat  after  eniinoiit  m- 
cntifK'  men  had  pixmounred  :iti  eladrie  telegraph  im|H).isIbk-,  a  vision 
of  Utopia,  Honry,  by  his  diwovpriw  in  All)any  and  *l  Prin<x*t«>n, 
bad  Bccomplitiht'd  the  gn^nt  rniiilt,  iind  fiirnished  nrulnr  itnd  muiibte 
tlcmonntration  of  the  fiu-(.  Ant]  it  i.->  not  n  little  n-nmrkablc  thni 
iho-  operator  now  Writ<«  bin  in(«)ag<>  from  rlie  mund  of  hift  instni- 
ment,  njMiii  Heury'^  origiiml  print^ipte.  IIo  wii8  never  ti-mpliil 
to  difpani^-  others  in  conMiiin.'Ui.'e  uf  uny  attempt  to  detract  from 
bis  own  merits.  He  oikc  remarked  that  lie  "wished  to  be  judged 
simply  by  what  he  hud  done;  it  was  no  great  compliment  to  be  to]d 
that  he  bud  done  a  great  deal  considering  his  few  early  advantages  ; 
but  if  he  was  to  be  remembered,  he  desired  to  be  remembered  for 
the  real  value  of  any  discoveries  he  had  made," 

Ue  M'a«  elected  .SecrcUir}'  of  the  Smittiitonian  Iniititution  witliout 
any  cfTort  on  his  |wrt.  The  i<cientifi<>  men  of  tlm  country  and  of 
Europe  besought  him  to  take  the  jiliice.  While  otJit-rs  were  »tt'k- 
iog  the  appointment,  the  lute  ProfisKor  A.  P.  Ba<*lie,  Superinten- 
dent of  the  C'olu^t  Survey',  svrote  to  Europe  and  obtained  the  opinions 
eotertained  by  tjic  most  distinguished  sc-icnlific  men  abroad  in  refer- 
ence to  Professor  Henry.  The  letters  of  Sir  I>»vid  Brewster, 
Faraday,  Arago,  and  others,  with  th4ce  of  Bache,  Sillimao,  Hare, 
and  similarly  distinguished  men,  were  laid  before  the  Board  oS 
Rqfenls,  and  ProfeE»3r  Henry  was  utianimou«ty  elected.  It  was 
al  thai  time  tJiat  Sir  David  Brewster  wrote,   "The  mantle  of 
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Pmiikliii  han  fallen  upon  tli«  itiintilders  of  Hciin-."  It  was  no 
selfish  motive  that  iiKluccd  Iiini  to  act^pt  the  n|>p(HiitDwnt,  bat 
a  wiiii-rc  <li;viitioii  tu  llie  <-aaM-  of  soU-iife.  At  Umt  timu  various 
plnu:^  li»i)  Ui-ii  ]irii{M>u.il  for  tlic  ciiiploytiient  of  ihu  Smithfoiiiiut 
fund,  wlik-Ji  IiikI  bot^ii  lying  in  tiw  Uniknl  Stutcs  Trtn»ury  for  come 
yeais.  A  Nationiil  Univcrsih',  u  Public  Library  had  l>ei>n  sug- 
gested; but  Sinitlisou's  kuuwn  devotion  to  science,  and  the  wise 
choio!  of  Profdwor  H«nry,  msuie  in  deference  to  the  most  cnligbt- 
encd  jud^niunt  and  in  view  of  bi^  merits,  defermincfl  the  diameter 
of  tlio  Institution  to  be  i«tablish<.^.  The  lirst  fair  coj>y  of  the 
plan  of  the  Smithsonian  Institution  was  in  tho  handwritiog  of  the 
author  of  tho§e  rcniinise«nccs.  He  would  give  much  now  to  recover 
that  MS,  in  it*  plain,  boyisli  chirography.  He  remembers  that  it 
was  "An  InetUufion  Jor  the  iiiereasc  and  diffxution  of  knotciedgc 
among  men."  "  To  tncrmse  knowledge,  men  were  to  be  stimalated 
to  ori^iutl  research  ;  to  diffuse  knowUdge,  the  results  of  such  research 
and  reports  on  the  progress  of  tlio  various  branchefi  of  knowledge 
were  to  be  published."  This  general  idea  was  then  wrought  out 
into  details.  Tliis  plan,  in  an  enlai^rod  form,  was  presented  to  the 
Board  of  Regent*-,  and  adopted  December  13,  1847,  and  has  been 
r^Katedly  published.  In  copying  the  plan  a  single  word  happened 
to  be  omitte<l,  and  the  writer  well  recalls  the  nervous  twiutbing  of 
the  Professor's  lips  when  he  diftcovered  Uie  mistake,  and  hia  own 
r^ret  at  the  oocurrenoe,  and  his  sorrow  that  anything  should  mar 
the  face  of  a  MS.  that  was  intended  to  be  submitted  either  to  the 
Boanl  of  Regents  or  to  eminent  scientific  men  at  a  distance.  Pro- 
feteor  Henry  remarked  to  the  writer  that,  except  ecientific  terms, 
he  was  very  reluctant  to  use  any  words  not  found  in  Johnson's 
Dictionary,  whicJi  he  kept  upon  his  ^tudy  table.  His  style  was 
pure  and  simple,  very  terse  and  forcible ;  his  manner  of  lectarii^ 
easy,  grawfiil,  and  inipre«sive.  No  one  who  was  ever  uoder  hia 
instniction  win  over  forgot  his  iielinition  of  science,  or  his  manner 
of  ennm'ialiiig  it  with  hi8  hambtome  face  and  magnificent  physique. 
*'S('iENnE,  gentlemen,  is  the  knowledge  of  the  latea  of  phenomena, 
whether  they  relate  to  mhid  or  malter."  And  what  better  defini- 
tion can  he  givm?  So  admirably  were  the  principles  of  physic*! 
Bcienoe  expretMid,  so  clearly  were  the  facta  presented,  and  so  suocess- 
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fully  were  the  pxpCTiniciit^t  iK^rfornied,  thiit  even  tbe  dallost  metn- 
bers  of  the  trttuw  hml  kuowUilfri-  forcnl  into  t)M.-ni  altnoHt  nithout  ao 
eBort  on  their  part,  und  tJtc  brightest  went  araused  to  the  utmoBt 
eotliasiasin.  Thv  writiT  rt-aicmbi'ra  the  ocouion  when  tJic  Pro- 
fiESBor  firet  fonDul3t4xl  wluit  miiy  certainly  )>e  voDsidcml  a  very 
hflpi>y  cxpraasion.  He  was  anni^orued  to  dictate  a  &ylIabiiH  of  eodi 
lecture  to  his  aieietanl,  who  wrote  it  upon  the  hliwkljoaitl  for  tlie 
tiae  of  the  Haas,  The  titudcDls  were  rc!quired  to  "write  Up"  iJie 
lecttiirts  from  thie  oyllahiu',  and  frotu  their  notes  tukea  during  tlie 
delix'ery  of  tlie  le«itiires.  But  few  books  in  the  writer's  lihniry  am 
more  liighly  prii^  than  tlie  two  volumes  oontaiuiug  th<se  hitiirett, 
CA|x^<'talIy  when  the  kind  wonb  of  tlie  Professor  in  roroniendatioD 
of  tlieiM  are  reralled.  But  to  n-lnrn  to  tlie  inHdeiil.  He  waR 
walking  to  and  fro,  and  had  ju-'tt  didatnl:  "We  explain  a  fiu't 
when  we  refer  it  to  a  ha;"  and  tlieii  it  oeciirml  to  him  to  exprewt 
the  corresponding  idea  in  a  similar  form :  "  Wc  explain  a  late  when 
we  refer  it  to  the  mil  of  Owl"  He  stopped,  and  exetainiiiig, "  Yes ! 
that  is  itt"  he  repeated  the  expression.  In  his  notion  of  law  he 
differed  very  niucJi  from  the  views  of  many  seieutitic  men  of  the 
present  time.  With  him  tlw!  material  never  obscured  the  spiritual, 
sense  never  gained  tlio  victorj-  over  faith.  While  aecepting  all  the 
&etBaiid  established  principles  of  science,  his  simple  tntst  in  Christ 
remained  uti-ihakcn,  and  hts  (onfidencc  in  the  God  who  re^~calA  Him- 
self in  His  Wort],  att  well  us  Ju  His  works,  was  undiiniiiiAtied. 
While,  like  Sir  Thoniaa  Brown,  he  could  wy,  "There  are  two 
books  from  which  1  eollvct  my  divinity;  Itcsides  that  written  one 
of  God,  another  of  His  servant,  Nature  —  that  universal  and  public 
manuiicripC  that  Ucs  cxpanscd  unto  the  eyes  of  all,"  he  ooukl  also 
add,  iJiat  "tlie  ))ersou  who  thnu);hi  that  there  could  be  any  real 
cooDict  between  science  and  religion,  must  be  veiy  young  in  science 
"or  very  ignorant  of  religion." 

Profettor  Henry  was  very  succeesful  in  his  pxperimenls,  and 
took  the  greatest  delight  in  tbem.  His  apjMTatiu  wai>  always  ia 
peifeot  order,  and  if  failure  e\-er  occurred  in  his  experiments  it  wad 
a  matter  of  surprise,  and  could  not  be  attributed  to  any  failure  on 
bis  part.  His  lecture-room  was  in  the  upper  story  of  the  PHilo- 
ac^hicsl  Hall,  which  formerly  occupied  the  site  of  the  pnacnt  library; 
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and  it  is  a  matter  of  the  most  profoand  regret  that  it  was  ever  de- 
mcdished.  It  corresponded  in  appearance  with  the  building  om- 
taining  the  Geological  l6cture-room  and  the  Philadelphian  roomB. 
The  main  room  was  equal  in  eize  to  the  two  rooms  of  the  Philadel- 
phian Society,  and  there  was  a  smaller  room  in  a  projection  in  the 
rear,  wliich  was  subdivided  into  a  room  of  moderate  tuze,  and  two 
small  ones.  The  apparatus  was  placed  in  glass  cases  surrounding 
the  main  room,  the  seats  occupying  the  centre.  Probably  the  most 
interesting  things  in  this  room  were  the  little  horse^oe  electro- 
magnet, with  which  he  made  some  of  his  most  important  discove- 
ries— the  little  machine  which  he  invented,  and  which  was  the  first 
machine  moved  by  electro-magnetism, — and  thelai^electro-niagnet, 
which  could  support  3,300  pounds,  and  which  was  for  many  years 
the  largest  in  the  world.  It  could  be  magnetized,  demagneticed, 
and  remagnetized  so  rapidly  that  a  weight  of  hundreds  of  pounds 
could  not  detach  itself  from  the  grasp  of  the  magnet  in  the  interval 
of  reversing  the  currents.  These  things  are  still  preserved  in  the 
Scientilic  School,  along  with  the  small  glass  cylinders,  covered  with 
sealing-wax,  and  the  electrical  machine  prepared  aftsr  the  directions 
of  Franklin.  As  an  illustration  of  character  it  may  be  men- 
tioned that  in  the  largest  room  of  the  projection  hung  a  tradesman's 
placard,  upon  which  was  depicted  a  folded  whip,  with  the  legend: 

"A  PLACE  FOR  EVERYTHING,  AND  EVERYTHING   IN  ITS   PLACE." 

From  his  lecture-rootn  to  the  opposite  building,  and  thence  to  his 
house,  which  was  the  house  now  occupied  by  Greneral  Karg£,  but 
then  standing  on  the  site  of  Re-Union  Hall,  stretched  a  wire,  through 
which  currents  of  electricity  were  sent  that  rang  bells  and  thus  con- 
veyed messages.  In  his  house  he  also  had  wire  connected  with  the 
lightniiig-n>d,  and  needles  inserted  in  the  coils  of  it,  that,  like 
Franklin,  he  might  study  the  effects  of  electricity  while  the  storms 
were  raging.  The  little  machine  mentioned  was  simply  a  stnall 
beam  of  iron,  surrounded  by  a  conductor  of  insulated  copper  wire 
and  supported  by  a  fulcrum,  which  was  caused  to  oscillate  by  the 
influence  of  two  small  stationary  upright  magnets  near  its  ends.  A 
maker  of  philosophical  apparatus  once  visited  Princeton  to  sell 
Professor  Henry  some  of  his  machines.  He  showed  the  person 
this  little  machine,  and  was  threatened  with  a  suit  for  "infringe- 
ment of  patent  rights ! " 
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In  the  discovery  of  the  modv  of  mflgiKtiziiig  soft  inm  at  a  distance 
by  mams  of  curreute  of  gHlvaiiisiii,  and  in  his  iovcution  of  thia  little 
madiine,  was  not  merely  the  ponilulity,  but  the  fact  of  the  elertro- 
DttgneCic  tcl^iniph.  Whatever  may  be  tlm  judgnieDt  of  tlte  general 
public,  meo  of  acieoce  and  of  edtu^tion  will  never  deny  to  .liKeph 
Heniy  his  just  meed  of  praiire  in  connection  with  this  subject.  It 
muGt  ever  be  retncmberetl  tlmt  he  always  placed  disoovery  above 
invention,  and  tliought  more  highly  of  the  prinoiplte  of  science  tJian 
of  tbdr  practical  application. 

Some  of  his  dificoveriea  came  upon  liim  suddenly,  although  he 
never  pursued  any  other  than  the  inductive  method,  tgucKtioning 
&ctB,  and  obtaining  principles  as  results.  Upon  one  occasion  in 
Albany,  he  n^as  seated  in  the  room  witli  his  family,  and  engi^^cO  in 
profound  tliought.  Suddenly  he  brought  his  hand  down  with  force 
upon  the  table  by  which  he  was  sitting,  and — like  Archiroedee 
when  ha  discovered  the  mode  of  asrcrtaining  the  spcdlic  gravity  of 
bodies  and  cried  out  i^pr,ia,  t5pr,ia, —  he  exclaimed,  "I  have  it,"  "I 
have  it."  lie  had  solved  the  problem  on  which  he  had  been 
tngi^cd,  and  discovi.Ted  an  iui^turtant  principle  of  science,  In 
1844  the  Collie  Commenufmcnt  was  changed  from  the  Fall  to  the 
Summer,  and  the  x-ajation  lasted  only  two  weeks.  He  spent  these 
two  weeks  in  scientific  experiments.  And  in  what  do  you  suppose 
ibcse  experiments  consisted?  The  answer  will  cxdtc  u  smile.  /■» 
blowing  aoap-biilitilejt.  And  yet  from  this  childish  amusement  tht) 
philosopher,  like  the  great  Xewton  before  him,  wax  deriving  im- 
portant trntlis  in  jihysical  science.  All  his  old  pupils  will  retaUl 
how  careful  he  was  in  explaining,  and  how  rigid  he  Miuf  in  insisting 
upon  the  inductive  method  of  scicntilic  investigation.  Xone  of  his 
pupils  was  over  likely  to  confound  a  iiwrc  htjjtiitJiesi*  with  a  tfitory, 
us  too  many  scicnttlic  men  at  pnwut.  nri-  ])riiin;  l<i  do. 

In  going  to  Washington  he  roinarkul  that  he  "MUTilii-wl  reputa- 
tion to  fame."  He  felt  that  he  i^hoiild  U-cume  known  throughout 
the  country  simply  as  the  Director  of  the  Hiuitlusouiun  Institution 
rod  to  some  extent  of  the  svicDc«  of  the  country',  but  that  he  should 
have  little  time  for  scientific  iiivi^!<ligiition  which  would  iucTt^ise  his 
'^ivputntion.  This  remark  wiw,  uliu'!  Ioi»  tnie.  At  that  time  ho 
sevmed  to  bo  upon  the  verge  of  nimt  im{K>rtAut  discoveries;  he  Itud 
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miute  many  thousands  of  experimente,  especially  upon  pointe  in 
elcciru>magn<.'tusui,  nod  bis  inductions  were  leading  bim  to  toast 
inlciT'KtiDg  rceulbi.  But  his  oflrnT  was  interrupt^,  and  it  vra«  Mid 
afliTArard  to  litar  him  say,  "Ten,  fifteen,  or  twenty  years  ago  1 
made  \'arious  experimraw  upon  these  points,  but  my  duties  io 
Wa«hin^uD  have  prevented  me  from  pursuing  my  investigations 
further."  And  even  the  reconl  of  llinse  experimentfl  perished  in 
the  llanitB  when  a  portion  of  ihc  Smithiwnian  building  was  burned 
afew  years  ftinoe.  Henwforth  he.  incited  otheis  to  work  and  guided 
thpm  in  their  investigations.  He  wns  the  reprR»entalive  of  Amer- 
ican scienoe,  and  the  «>ntributiona  of  the  Smithsonian  Institution, 
and  his  Annual  Reports  for  thirty  yeara,  sliow  bow  faithfully  be 
carried  ont  the  ])urpose  of  the  Institution.  Into  tlie  management 
of  its  fiiiuls  he  earriwi  tiie  same  i-cononiy  and  scrupulous  delicacy 
that  he  exhibited  in  his  private  financial  transactions.  He  would 
not  employ  for  tli«  use  of  his  family  funds  whidi  legally  belonged 
to  him,  because  he  thought  thiit  morally  they  belonged  to  a  single 
member  of  iL  If  any  fault  ooukl  lie  found  with  the  financial  aftaira 
of  the  Institution  over  wliioli  he  presided,  it  vna  that  the  compen- 
sation of  the  men  of  si-ient*  who  tabore<i  for  it  was  entirely  inadtv 
qnate.  Occasionally  they  were  not  even  paid  for  their  time,  mudi 
less  for  their  lalxir  or  with  rcferont-'C  to  their  scientific  reputation. 
He  persifiii'-ntly  iK-clinttl  to  haw  h'w  own  modest  salnrt'  increased, 
aiK)  even  jpivc  the  net  proot-wU  of  any  Ie<4u«s  he  delivered  to  the 
InMittition.  A  riuglv  inrident  will  illustrplc  his  high  cliaracier  and 
hiii  di'-licalw  sense  of  honor.  Shortly  after  he  was  elected  Secretary 
of  the  Smillisonian  Innlilutiim,  Dr.  Hnre  ru^igned  his  position  as 
Prof(*4<or  of  (.'hemistry  in  the  Mwlicwl  l><^()artment  of  the  Univer- 
sity of  Pentisylvftuin,  at  tlint  time  prolmbly  the  most  desirable  scien- 
tific rJinir  in  tliii*  country.  I'bilmldpliiu  wui<  the  h<sdipianers  c^ 
Mediciil  Hdu(«tiiiti ;  thi:t  Mci)i<'nl  Stthool  wa8  the  oldest  and  the 
largest  in  tlie  land ;  thi;  KUlari-  from  fofn  iimcuiTiteil  to  $5,000  or 
$6,000;  the  duti<i<  iKT-upictl  kvn  thmi  six  mnnths  annually,  leaving 
the  rtmainder  of  ih^e  ymr  free  for  tiiriniHfic-  iniT/rfji/fl/ton.  Profeaaor 
Henry  wm  wnt  for,  and  was  u»k«l  if  he  would  iii'c«pt  the  appoint- 
ment. TTic  writer  well  rct^idls  the  day.  The  Professor,  as  he  was 
returning  from  Im  interview  with  the  Tnwttwortlie  Univeraiiy  tn 
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Philadelphia,  met  bim  in  the  collie  mmpus  in  PrincclOft.  Hi?  lind 
out  yet  reached  his  home,  and  tttanding  with  his  (arpel-bug  in  his 
hand,  be  gave  the  writer  an  account  of  tho  interview,  and  tli«  rvtk- 
aoDB  which  induced  him  to  dectlttf.  a  position  »>  well  eiiilc<l  to  lii« 
tastes,  his  vrisiioi,  his  attainments.  He  taid  it  would  not  be  honor* 
able  for  bim  to  dedine  a  position  wliieh  his  scicntifiv  brethren 
dceiretl  him  to  oceupy,  und  where  ho  could  aecoinpli^h  much  for 
soeoee  if  not  for  himself;  but  especially  because,  if  he  accepted  the 

I  chair  in  Philadelphia,  to  which  a  larger  salary  was  attached  than  he 
should  rH'eive  in  Woahington,  it  might  he  aujipoecd  that  he  ttaa 
infiuenced  bif  pKuniary  noKirui.  How  different  would  have  been 
the  great  philoeopher's  career  had  his  decision  been  different ! 

He  did  not  favor  tlie  creeUou  of  a  large  building  for  the  Institn- 
tioii,  remarking  thitt  be  needed  only  two  riMnuM  an  an  office.  When 
it  was  detfTniined  to  erect  the  fine  building  whidi  now  adorns  the 
public  groundii  at  Wa^ihington,  he  oniploycd  only  a  portion  of  the 
inltTtst  iJiat  had  aceumulatcti,  and  huilt  slowly,  so  tliat  a  ]>ortion  of 
this  was  Bave<l  and  was  added  to  the  original  fund. 

The  first  paper  that  was  offered  bim  for  publication,  according  to 
tbe  writer's  recollection,  was  one  by  Dr.  John  Locke,  upon  tlie 
Ancient  Mounds  in  Ohio.  The  writer  well  remembers  the  large 
bundle  of  MS.,  a  portion  of  which,  at  least,  vns  published  in  tbe 
fiist  volume  of  tlte  Smithsonian  Contributions,  if  the  entire  paper 
was  not  accepted.* 

How  faithfully  tho  Secretary  discharged  all  bis  duties  is  well 
known.  Amid  all  the  corruption  of  public  life  at  Washington, 
there  was  never  a  »pot  upon  the  fair  fame  of  Juseph  Henry;  not 

I  a  breath  ever  tarnished  bis  reputation.  In  addition  to  bis  duties  as 
SecTCtan,'   of    the    Smithsonian    Institution,    us    Prt^iideiit   of    tbe 

»  Light-house  Board,  he  annually  inspected  the  light-houses,  and 
devoted  a  conaidcrahlo  portion  of  bis  vaestjona  for  sLsteen  years  to 
experiments  on  light  and  sound  for  the  benefit  of  the  General 
Government.  His  only  compensation  was  his  cxpeusts.  In  tlie 
desk  in  tbo  small  room  tliat  had  been  fitted  up  for  bim  near  the 


■(The  paper  of  Dr.  Locm  wu  ImHirpamtal  (with  dan  n«kiMwl«d(Dniint}  Id 
UiB  »M«iitf4  MMKoIr  on  -Tlic  Anclmt  MroianoQIB  of  (Iw  UliMlHi|>t>l  Vklivy," 
t>X  Mcaira.  r^qrim  and  Davih;  whioli  work  ucmpled  Uie  vntlrc  lint  vnluaie  vT 
UiB  ttmlUianoliin  Cniilrlliulluiii.] 
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Ught-houae  on  Staten  Island  will  probably  be  foond  the  record  of 
his  last  summer'B  observations.  As  a  member  <^  the  National 
Academy,  he  made  many  scientifio  investigations  for  the  Govern- 
ment, and  thus  saved  the  country  large  sums  of  money. 

He  died,  as  he  lived,  a  comparatively  poor  man ;  and  except  a 
policy  of  life  iusuranoe,  the  only  money  he  ever  laid  aside  was  the 
few  hundred  dollars  he  gained  in  the  year  when  he  was  a  civil 
engineer  engaged  in  locating  a' road  for  the  State  of  New  York. 
Tbia  small  sum  was  taken  by  a  wealthy  capitalist,  and  the  interest 
was  annually  added  to  the  capital.  This  money  has  remained 
antouched  for  fifly  years,  and  is  now  in  the  hands  of  the  son  of  the 
friend  of  bis  youth,  ready  to  be  given  to  those  to  whom  he  has  Irfl 
a  nobler  legacy  than  money,  even  a  good  name  that  is  better  than 
'precious  ointment. 
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Joseph  Henry  was  born  in  Albany,  N.  T.,  on  the  17th  of 
December,  1799.  His  grand piirL>nts  on  both  his  father's  and 
mother's  side  emigrated  from  Scotland,  and  landed  in  this  oountiy 
on  the  I6th  of  June,  1775,  the  day  before  the  battle  of  Bunker's 
Hill.  At  tlie  age  of  seven  or  earlier,  for  what  reason  is  unknown, 
he  went  to  live  with  hie  maternal  grandmother,  who  resided  at 
Galway,  in  the  county  of  Saratoga,  N.  Y.,  and  his  father  having 
died  soon  afterward,  he  continued  to  dwell  for  years  under  ber  roof. 
At  Galway  he  attended  the  district  school,  of  which  one  Israel 
Phelps  was  the  master,  and  having  there  learned  the  rudiments 
of  ao  English  education,  he  was  placed  at  the  early  age  of  tea  in 
a  store  kept  in  the  village  by  a  Mr.  Broderick.  Receiving  from 
his  employer  every  token  of  kindness,  and,  indeed,  of  paternal 
interest  in  his  welfare,  the  boy-clerk,  already  remarkable  for  his 
handsome  visage,  his  sleuder  figure,  his  delicate  complexion,  and 
his  vivacious  temper,  became  a  great  favorite  with  his  comrades, 
who,  according  to  the  customs  of  the  village  store,  were  wont  to 
saunter  about  the  door  in  summer,  and  to  gather  round  the  stove 
in  winter,  for  the  interchange  of  such  trivial  gossip  as  pertains  to 
village  life.  Though  released  at  this  time  for  the  half  of  each  day 
from  the  duty  of  waiting  in  the  store  that  he  might  attend  the 
sessions  of  the  common  school  in  the  afternoon,  it  does  not  appear 
that  he  had  as  yet  evinced  any  tusle  for  books,  notwithstanding  the 

*  R«nJ  libfore  the  "I'liMmuiphlcnl  Society  at  WashingUia,"  October  26,  l^B. 
(fiiiKcfin  of  Iht  J'hil.  ftx.  W.  voJ.  11.  p.  2U3.) 
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fact,  as  he  afterwards  recalled,  tliat  his  yoang  brain  was  even  dien 
troubled  at  times  with  the  "  malady  of  thought,"  as  he  Itet  himself 
in  the  mazes  of  revery  or  speculation  about  God  and  creation — 
"those  obstinate  questionings  of  sense  and  outward  things,"  which 
the  philosophical  poet  of  England  has  described  as  the  natural 
mii^vings  of  a  "creature  moving  about  in  worids  not  realized." 
"Delight  and  liberty,"  as  was  natural  to  a  bright  boy  in  the  full 
flush  of  his  animal  spirits,  still  remained  the  simple  creed  of  hie 
childhood,  until  one  day  his  pet  rabbit  escaped  from  its  warren 
and  ran  into  an  opening  in  the  foundation  of  the  village  church. 
Finding  the  hole  sufficiently  lai^  to  admit  of  pushing  his  person  ' 
through  it,  he  followed  on  all  fours  in  eager  pursuit  of  the  furtive, 
when  his  eyea  were  attracted  in  a  certain  direction  by  a  glimmer 
of  light,  and  groping  his  way  toward  it,  beneath  the  church,  he 
discovered  that  it  proceeded  from  a  crevice  which  led  into  the  vesti- 
bule of  the  building,  and  which  opened  immediately  behind  a 
book -case  that  had  been  placed  in  the  vestibule,  as  the  depository  of 
the  village  library.  Working  his  way  to  the  front  of  the  booknaBe, 
he  found  himself  in  the  presence  of  all  the  literature  stored  on  its 
shelves,  and  on  his  taking  down  the  first  book  which  struck  his  eye, 
it  proved  to  be  Brooke's  Fool  of  Quality,  a  work  of  fiction  in 
which  views  of  practical  life  and  traits  of  mystical  piety  are  artfully 
blended,  insomuch  that  even  John  Wesley  was  inclined  to  except 
it  from  the  avio-da-fi  which,  after  the  manner  of  the  curate  and 
barber  in  the  story  of  Don  Quixote,  he  would  have  gladly  per- 
formed upon  the  less  edifying  products  of  the  novel-writing  ima^- 
nation.  Poring  over  the  pages  of  this  fascinating  volume,  young 
Henry  forgot  the  rabbit  in  quest  of  which  he  had  crept  beneath 
the  ehureh.  It  was  the  first  book  he  had  ever  read  with  zest, 
because  it  was  the  first  book  he  had  ever  read  at  the  impulse  of  his 
"own  sweet  will."  Mrs.  Browning  has  told  us  that  we  get  no 
good  from  a  book  by  being  ungenerous  with  it,  by  calculating 
profits — "so  much  help  by  so  much  reading." 

"  It  Ifi  rnthcr  when 

W©  s'Of'OURly  fori^Pt  uiirsi'lvpp,  iiiiJ  plunge 
Soul-torwiinl,  lifiiillciiii:,  Into  ii  hooks  pmround, 
Im|mssloin.it  fi>r  1T«  hiniiiry  and  wilt  of  Inith— . 
"I\ft  thoii  WIS  ^t't  tho  rJifljt  ^ood  fruin  u  l>ook." 


I 
I 

I 


I 


I 


OP  VB,  J.  C.  WGLLIira. 

Siu-Ii  was  the  "Boal-forward,  faeadlong  plunge"  ithkh  tfie  boyish 
Heiin*  now  first  took  m  the  wntcre  of  ronumoe,  rendered  oiilv  llie 
«wwt<r  to  him,  it  may  be,  betmiw,  without  aflront  to  innooetice, 
t>wy  took  the  flavor  of  "etolon  waters"  from  tlie  etealth  with  which 
lli«y  Were  JnibilM-d.  From  that  tinio  forth  he  macle  frcqiieiit  visits 
to  this  library,  by  tJie  sanu;  tortuotM  and  uudcr^round  jBissage, 
rttirfing  by  prefereotK  only  work^  of  fiction,  the  coDtents  of  whidi 
he  retailed  to  listening  coniradw  around  the  store  by  night,  until, 
in  the  end,  hia  patron,  who  shart-d  in  Iiis  ta^e  for  such  "light 
nnding,"  procured  for  him  tlic  right  of  aooesa  to  the  library  in  the 
regular  way,  and  no  longer  by  tho  narrow  fiseure  in  the  rear  of  the 
book-ca«c. 

At  the  ago  of  fidaai  he  left  the  j'ton:-  df  Mr.  Brodcrick  in 
OalwBV,  an<l,  n.-lnniinj;  tn  tint  jiliuv  of  his  birth,  '■iitiTcd  ii  vrotdi- 
maker's  c^tabliEhnmil  in  AllHiny,  but  finding  nothing  ttjugciiiiil  to 
Ilia  tiste  in  the  new  pursuit,  he  soon  iihundnned  it.  At  this  time  h« 
had  formed  atrtmng  prciliietiion  for  theHtugv.  Two  or  three  years 
before,  while  living  iit  Onlway,  he  Imd  seen  a  phiy  for  tlic  finrt  lime, 
on  the  ooeasiun  of  a  <3u«uid  visit  to  All)any,  and  lite  iniprtvsion  it 
made  upon  hu  mind  wil'*  im  vivid  iis  that  left  by  tliv  pt^iiMil  of  his 
firet  novel.  H«  de*criljcil  mnd  re>«uacted  itn  M-ene*  for  tlic  w«Mider- 
ment  of  the  Oalwuy  yoiitli,  atu)  now  tliat  he  was  living  in  Alliuny 
he  «mld  giv«  full  vent  to  his  iipw  inclination.  His  sjiare  money 
was  ull  spent  in  thmtricnl  amusements,  nnlil  at  length  he  won  his 
way  W'hiiKl  the  wxiics,  and  prwrurwi  ndniL^ion  to  iJie  green  room, 
where  he  Ivarni.'^l  how  to  put  o.  phiy  on  the  bnard.-*  and  how  to  pro- 
duce th«  illuMOii  of  stagt! etTfvtA.  IntboHkill  with  whicli  he  learned 
thus  tarly  to  liandh-  tlie  ap(>amtus  of  the  i^tagc  we  may  discern, 
perhsps,  the  fiiwl  faint  prelude  of  the  okill  towhicli  he  Mtlwtiuently 
attained  in  liatidling  the  levers  and  screws  with  which,  nrtv>rcling  to 
Goethe,  the  experinw;ntnl  philosopher  seeks  to  extort  I'mni  nature  tliu 
nvclfltion  of  her  nivstcries. 

Invited  at  this  period  of  hia  life  to  join  a  private  tlieatriral 
MMxiation  in  Albooy,  known  by  the  namo  of  "The  Rostrum,"  tJic 
young  enthusiast  soon  distingoi^ed  himself  among  bis  fellow-in<-in- 
bor«  of  riper  years  by  the  ingenuity  of  his  dramatie  eombinntions 
and  the  felicity  of  his  scenic  efieds,  insomuch  tliat  tie  was  tawio 
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PrcMiknt  of  th«  Sodet)'.  Meanwhile,  the  nuk-hnuikfr  hiu]  Idt 
Albaiiv,  aiid  ymmg  HeDi^,  no  longer  Imving  tbv  fair  of  tbe 
Kilvt^Tttniith'x  filvmiil  <-rudbl«  Ixiforc  lii»  cym,  was  leftfi^e  to  follow 
(be  lead  of  lii^  tlnunaiic  ta^t(^  ami  iifiiiriLtioiis.  He  dramatize  a 
tmle,  and  praporod  a  oonii'dy;  both  of  whk-h  were  8ct«(l  b_v  il>e 
association.  Indval,  to  muc}i  wiw  lie  iili^rbLd  in  this  new  vocation 
that  our  unintuiir  Ku«(miii(  m.<'niu(],  luxx^itling  to  all  ontwait)  nppear- 
anoLS  iti  '^  '^'''  ^^y  o)^  iiiuking  a  phkv  fur  himirclf  among  the 
" p<;riwi(f-lw>t(J  fdllown  who  U-nr  a  pureion  to  tatters"  on  tbc  stage; 
or,  at  itio  Ixwt,  of  taking  mnk  willi  tlio  gnui  dmnialic  artistii  who, 
Btanding  in  front  of  the  garish  foot-light*,  "bold  the  mirror  up 
to  nature"  in  a  aeiisc  far  difltrcnt  from  that  of  the  experiment^ 
philofiopher,  standing  in  ihei^i^ir  licams  of  thut  lumen  m^-^rum  which 
Bacon  has  praised  iis  the  light  that  is  tjest  of  all  for  tJio  eyes  of 
the  mind.  But  in  the  miilst  of  tJiese  di^uises,  ander  which  the 
anit^ue  and  original  gcQitis  of  Hcury  has  thus  far  seemed  to  be 
masquerading,  we  have  now  come  to  tlR<  time  when  his  mind  under-  ^_ 
went  a  great  tnmtiGguratiun,  which  revi^k-d  its  native  brightneeB^  ^^M 
and  a  tran^tigunition  lu  :iuddi-n  u^  it  wiu  gri-ut. 

Minds  richly  endowi-d,  if  »(arlc<l  iit  (ir»t  lu  a  wrong  dircciion, 
may  sometimes  have,  it  would  m^rn,  an  intellectual  conversion  as 
marked  as  that  mond  convendon  which  is  oHcn  visible  in  tlte  lives 
of  great  saints.  It  «Ttainly  wiw  so  in  the  cose  of  Hcorj-.  '  Over- 
taken in  the  sixteenth  year  uf  hts  age  by  a  slight  acndent,  whieli 
detmned  him  for  a  svn!<on  within  iloor^  he  ehiuiced,  in  search  of 
mental  div€r>!ion,  to  (iwl  )iiK  tyisi  u|hiii  H  Ixnik  which  »  Sci)tcli  gentle- 
man, lioarding  with  lii^  uiolher,  bail  lefl  u|>uu  the  talilc  in  bb 
chamber.  It  wiw  Dr,  (}n'giiry'.-<  Ix*tiiws  on  E.x  peri  mental  Phi- 
losophy, Astronomy,  and  Chemistry.  It  [i>inni<'Tiii'S  with  iui  addrea 
to  the  young  reader,  in  which  tlte  author  Kti  mil  lutes  him  to  deeper 
inquiry  concerning  the  fnmilinr  ubjocts  around  him.  "You  throw 
a  stone,"  he  says,  "or  shi>ol  uri  arrow  npwimls  into  the  air;  why 
doc6  it  not  go  forward  in  ihc  uir,  mid  tn  the  dirtx^ion  you  give  it? 
What  force  is  it  tliafc  presses  it  down  to'the  earth?  Why  does 
flame  or  smoke  always  mount  upward?  Yo«i  look  into  u  eJearwcll 
of  wati.'r,  jmd  sw>»yonr  own  fat*  and  figure,  iw  if  iiainted  tbcre; 
why  is  this?     Yon  arc  told  it  i»  done  by  reiitctlon  uf  ligbt.    But 
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'vrlut  is  reflection  of  light?"  etc,  etc.  These  qucrie*  certainly  are 
very  far  fropi  r<-i>r«»cnt.iiig  tlio  prudtM  fuovtio  of  Baooii  !ii  even 
itit  niwl  elcmeiilary  fomi,  hut  tlivy  ojwned  to  tlic  mind  of  young 
Henry  on  entirely  "new  u'orld  nf  thought  and  enjoyment."  His 
alleurioti  was  enchained  by  tl)i»  Ixxik  ili  it  hml  not  l>cen  ent-hained  by 
tlic  fiction  of  Brooke  or  by  tita  pliiLntiLtniagoria  of  the  drama.* 
The  Iwok  did  for  him  what  ihu  Kpiriu  did  for  FmiisI  when  tliey 
opened  bis  eyes  to  wv  tJii;  xigii  of  tlie  rnucrocKD),  and  xtiuimoned 
him  "to  unveil  the  powers  of  nnture  lying  all  nround  bini."  Not 
tnon;  efTii^Mial  vnis  the  mil  whicii  nunc  to  St.  AiigitHtine,  when,  as 
Ik-  Uy  )M-iii-ut)i  the  xlmdow  of  tlic  tig-tree,  weeping  in  the  bittenices 
of  a  eonlriie  mul,  he  seemed  t»  hour  n  volec  tlmt  8oid  to  bim :  "  ToUe, 
l<gf.;  tntie,  Ugt,"  ntu]  at  t}ie  M>i)nd  of  whieh  he  tiinw)  iiv,-ay  forever 
irom  tlie  Ten  Predltanientfl  of  AritiU>lli^  luid  all  llit-  Ixiokti  of  the 
rhcUmoJans,  to  follow  what  acemetl  to  him  tlio  "  livi'iy  oracles  of 
God."  No  sooner  ha*)  Henry  rwovenil  from  hi-s  wickmiw,  tlmn, 
obedient  to  the  now  vImod  of  life  w\<\  duty  wliii-Ji  had  diiwoi'il  tiiM>n 
hiiu,  he  fiummoDcd  Iiih  otminuh'^of  "the  Koctrum"  to  meet  him  in 
ooiirci<co(v,  fnnntdly  n'^igiieil  the  oHiiv  of  I'nisidenl,  and,  in  a  vale- 
dictory addnaw,  unnoiinocd  to  hLi  u-ssix-iatcs  Lliat,  t^ubordinating  tlie 
pIcoMircanf  lili-mture  to  tlie  aeiiuinition  of  fleriotia  knowledge,  he 
lud  detertuinixl  henoeforlli  to  (onsecrate  his  life  to  aitluous  and 
solid  xltulir^. 

There  are  dniibll««  those  Ti-ho,  in  the  retrospect  of  Profesmr 
Hctiry'i*  youth,  as  coiitra»t«.tl  witli  tlie  rieJi  flower  and  fruitage  of  his 
riper  ymr*,  will  plea'^e  themselves  with  curious  sprpujations  on  what 
*'  might  luive  IxH-n,"  if  hi.i  rabbit  had  never  iilipj»e<]  ilA  indocmre,  tf 
tlwre  haij  Itcen  no  cim^k  in  the  wall  behind  the  book-caee,  or  if 
Gtv^fity'i  Ijoctuntt  had  never  fallen  in  lib  way  at  tlte  oritiud 


*llB*nan  I>w«ibP  m  ninrli  tnii'r<'>Uil  in  lliln  li'iiik  LhHtlUnwDi-r  gnvp  It.  lu  Iilm, 
I  t*  1^^^  "t  tbe  opoch  It  Iknct  miirknl  In  till  llfP,  Pnirownr  llf'Eiry  ovrr  ftltcr^ 
VBcl*  ftrttrinX  II  nni'uiit  tlia  cluilmi  tourDurtala  nr  lil*  burliood.  In  Ui*  fljr-laaf 
•4  (hf  la—li  IIh>  GilUivTini  iininnrnniliiiii  la  Ibund,  ■(Ktvn  tn  III*  jrmr  INI7:  Thit 
iLO  nictt&i  u  giri>fuuutl  work,  luu,  uiidcrr  Proviik-ot^,  rxirru^  Hi 
^•tm  nty  llf^'-  ll  JuvMnTOy  IV-ll  Oiin  inj  h»n(lji  vli«ii  T  vnuuboiit 
II,  oikI  «-im  Iho  Rnl  Irnok  Hint  I  ri-c-r  tvntl  vilh  iiltpntloii  Itop«ii«l 
•inrld  ttl  IbousliI  nod  vsJnymFDt;  Inv»lnl  ililoxi  bclbrc  klmait 
.III  llM  hIsliMt  Inlormt;  tkxM  my  iiilml  I'u  tlid  nlmljr  of  nulun>,  and 
I  riMOltriil  llic  tlmiinf  miilliiic  ll  thnl  t  wniilil  Intmnllatcly  Dummuoott 
f  lUk  U>  (tiu  BixiuUI  UUD  or  luiowkilco,— J.  U. 


182 


MEMORIAL  OF  J08EPU   nEKBV. 


juivcture  of  liii*  life,  miidi  as  tlie  grant  mitx]  of  PntMnl  pleased 
iteelf  with  inuMii^r  liow  tlie  fate  of  Eiirogx;  inigtii  linvc  beoD  cbanged 
if  the  Provklentiat  grain  of  f^and  in  C'roniwell's  ttssiie  )md  not 
eeiit  liiin  to  h  ]>reiiiaLure  grave ;  or  liow  lii«  wlmlfi  fnoo  of  the  uirtli 
would  Imve  )>ocii  oiiaiigi><l  if  tiie  none  of  Cleopatra  Imd  been  n 
little  sliom-r  iluiti  it  uii»,  an<I  i«o  had  marnxl  Uiob<»ulv  of  faut  which 
inmlc  her,  like  iiiiothtT  Helen,  lint  tettrrhmt  ctuuKi  beSi  for  a  whole 
gi-m-nttioii.  Such  fnndful  ^{K'ciilnf toni'  arc  ^vcll  i»kuhitc<l  to  import 
into  the  philosophy  uf  human  life,  and  into  the  pfailuopb^  of  human 
histon',  a  theory  of  uiui^tion  \vhi<-h  is  as  superficial  as  it  is  false. 
As  hoDU't  Humtio  says  to  Ilaiulct  iti  tlie  play,  when  the  iait^ 
proposes  to  trace  the  noble  dust  of  Alexander  the  Great,  in  imagi- 
nation, until  perchantv  it  may  W  found  stopping  a  bung-hole,  one 
feels  Ukc  saying  in  the  prcscnec  of  such  fiite-spun  specalatioos, 
"Twwe  to  consider  too  curiouoly  to  consider  eo."  Tlie  etroi^ 
intellectual  fon-es  whieh  ni-e  organic  in  a  great  mind,  as  the  strofig 
monil  and  political  torees  which  are  organic  in  society,  do  not  depend 
for  their  evolution,  or  for  their  grand  eyclieal  movements,  on  the 
casual  vicisi^itudf^s  which  ripple  the  surface  of  human  life  and  if&irs. 
To  argue  in  this  wise  is  to  mistake  occasion  for  cause,  and  by  con- 
founding what  is  transient  and  incidental  with  what  is  permanent 
and  perv-asive,  is  to  make  the  noblest  life,  with  its  destined  ends  and 
waj*s,  the  mere  creature  of  accident,  and  is  toeou\ert  human  history, 
with  its  great  secular  developments,  into  the  fortuitous  rattle  and 
chance  combinations  of  the  kaleidoscope.  Vr'e  may  be  sure  t}iat 
Heniy  was  too  great  a  man  to  have  lived  and  died  nithout  making 
his  mark  on  the  age  in  which  his  lot  was  cast,  whatever  should  han 
been  the  time,  place,  or  circumstance  which  was  to  disclose  the  color 
and  complexiou  of  his  destiny.  Tlie  strong,  clear  mitid,  like  the 
cr)'stnl,  takot  its  slm]>e  and  pressure  from  the  play  of  the  constituent 
foTOGB  within  it,  and  is  not  the  sport  of  casual  influences  that  come 
from  without. 

Armed,  however,  with  his  new  enthusiasm,  the  nascent  philoso- 
pher hastened  to  join  a  night  school  in  Albany,  hut  soon  exhausted 
tlie  lore  of  its  master.  Encountering  next  a  peripatetic  teacher  of 
English  grammar,  he  bcirame,  under  the  |>ediigogue's  drill,  90  ven<cd 
in  the  arts  of  orthography,  etymology,  syntax,  and  prosody,  tltnt 
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lie  stnrted  out  himself  on  n  grammatial  tour  through  the  provincial 
ilirtrktB  of  New  York,  and  rrtumiog  from  this  first  field  of  his 
tnu»i|))t<  as  u  teacher,  he  entered  the  Albany  Academy  (then  in 
chargv  of  Dr.  T.  Romcyn  BeckJ  as  a  pit|nl  io  its  moK  fldvnnccd 
rtudiee.  Meanwhile,  in  order  to  "pay  his  way"  in  the  academy, 
he  mught  employment  as  a  tcaeher  in  a  neighboring  district  school, 
this  being,  as  he  aOerwards  was  wont  to  ^y,  the  only  ofGoe  he  had 
vvcr  sought  in  hi&  life;  and  in  this  office  he  succenled  so  well  that 
bis  sUary  was  raised  from  $8  for  the  firet  month  to  the  mnnifioent 
Enm  of  $Io  for  the  »<?cond  month  of  his  scrvioi-!  From  pupil  in 
the  ncademy  and  teaoher  of  the  district  school,  he  was  soon  pro- 
moted to  the  rank  of  assistant  in  the  academy,  and  henceforward 
had  ample  means  for  the  funher  ]tro«>ciition  of  his  f.tadic».  Leav- 
ing the  academy,  he  next  accepted  the  post  of  private  tutor  io  the 
&mily  of  the  patroon  in  Albany,  Mr.  S^  Van  Rensselaer;  and, 
devoting  his  leisure  hours  to  the  study  of  the  higher  mathematics, 
in  conjunction  with  chemistrj*,  phj-siology,  and  anatomy,  he  at  this 
time  purposed  to  enter  the  medical  profession,  and  had  made  some 
ad\-flnecfi  in  this  direction,  when  he  was  called,  in  tlie  year  1826,  to 
embark  in  a  surveying  expedition,  set  on  foot  under  the  amplces  of 
the  State  government  of  New  York,  for  the  purpose  of  laying  out 
a  road  through  die  southern  tier  of  counties  in  that  State.  Starting 
■with  hb  men  at  West  Point,  and  going  through  the  woods  to  Lake 
Erie,  he  a»iuitted  himself  so  well  in  this  expedition  that  his  friends 
endravorcd  to  procure  for  hin]  a  permanent  appointment  as  captain 
of  ao  eii^neering  oorjiR,  ivhieh  it  was  proposed  to  create  for  the 
pnJM«uti(in  of  otlter  iiitoniiil  iiiipmvemerit  itehenM^,  but  the  bill 
prnjertol  for  thU  |Hirpne>e  having  fallen  through,  Mr.  Henry 
again  »<ivpt(il,  though  witli  some  n^luctance,  a  vacant  chair  which 
n-as  oflcnxi  liira  in  th-'  Alliany  Acndemy. 

In  connection  wilh  the  dudes  of  tliis  chair,  he  now  onminciioed 
aseriis  of  original  ('x|NTiuietiLt  in  natural  philooophy — the  fir^ 
eonnectc-d  writ^  which  had  In^-n  prosecuted  in  this  eouiitr^\  I>r. 
Bare,  indeed,  had  alniuly  invented  the  eom[)ound  blowpipe,  ns 
Franklin  before  him,  bv  hli  brilliant  but  d(«ultorv  laboix,  had 
given  an  immense  impuUe  to  the  M-ience  of  elecliic-Jty ;  yet  r>one 
the  lft#  ia  it  true  that  rcgtdar  and  ^^-stenmttc  iuve^tigatios^,  designed 
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to  push  forward  the  boundaries  of  knowledge  abreast  with  the 
scienCilic  workers  of  Europe,  had  hardly  been  attempted  at  that 
time  in  the  tJuitod  States, 

The  ai.'iiiovenjciit»  of  Hi^iirv  in  tJii»  direction  soon  bcguii  to  wiu 
for  him  aii  increase  of  rcpiitAlton  n?>  well  m  ati  incrciuw  of  kiiowl- 
CTigv;  but  in  th»;  niiiL>t  of  tlif-  ftTvun*  wbi<Ji  bad  comv  to  <|nit;-l!«i 
his  gonitis,  he  \ni»  visitol  l>y  the  fiincy  {or  was  it  a  fiiict?)  that  a 
few  of  the  friends  who  hnd  liitlifrto  supjiortod  liim  in  his  high 
lunbition  wen'  now  Wginntn^  to  look  a  little  lc»<f  warmly  on  his 
uspiruttons.  ^iifTering  from  this  sourcv  the  mental  (lcpn«sioD 
wbii-Ji  was  natiiml  li)  a  wnsitive  spirit,  no  leas  remiirkwble  for  tis 
mudtsty  iJian  for  its  tiie.rit,  he  TouihI  solace  in  tlie  friwidly  wonU 
of  good  ehe^'r  and  ho[K''fuln('A'^  Hddre:«c<l  to  him  by  Mr.  Williain 
DiiiiLip.*  While  (im:  day  making,  with  Mr.  Henry,  u  trip  ilowa 
tlie  Hndsoti  River  on  board  ihe  sarin-  st<.-ainl>u»l,  Mr.  Dnnta]) 
observed  in  the  yonnff  teaeber'!*  faee  Uie  murks  of  sadness,  and,  oo 
IcMming  its  euiisc,  lie  laid  Ins  Iiaud  aRectioniitely  on  Henry's 
shoulder,  and  closed  some  rewwurin^  advice  with  the  prophetic 
wonls,  "Albany  will  one  ihiy  Ix'  iirou<l  of  her  son."  The  presage 
U'as  destined  to  be  nbuiidantly  eoDfiriiied.  .Soon  allerward  came 
tJie  call  to  Prim-eton  College,  and,  because  of  the  wider  career  it 
opened  to  him,  the  lull  was  as  gmtcfiil  to  Henry  as  its  acceptance 
was  gratifyijig  to  the  frieaids  of  that  institution.  And  shortly 
before  this  promotion  a  ne^v  happiness  had  come  to  crown  his  life 
in  his  marriage  to  the  e\u'lleiit  lady  who  still  survives  him. 

He  entered  upon  the  duties  of  bis  new  po&t  in  the  month  of 
Jfovcmbcr,  1832,  and  bringing  with  him  a  budding  reputation, 
whleJi  soon  l>lo»omed  into  tlio  highest  seieniific  fame,  he  becanie 
the  pride  and  ornament  of  the  Prineeton  Faculty.  The  prGi>tige 
of  liis  magnets  attraeted  students  from  all  parts  of  the  country; 
but  the  magnetism  of  the  man  was  better  far  than  any  work  of 
his  cunning  hand  or  fertile  brain.  It  was  in  Princeton,  aa  be 
was  afte^^vard  wont  to  say,  that  he  spent  tlie  happiest  daya  of 
his  Jif^  and  they  were  also  among  the  most  fruitful  in  >M<ientific 


*TIiIh  ;i[r,  Tiuiitu)!  iDiiI  li->i'.ii  till'  iiiiiriiini'r  of  Uic  l^irk  'niialrv  In  Ni'W  Vurk, 
kdd  cotnblnptl  wnii  lilt  itnimallc  vocnllon  thv  |iunuli«  of  HlomuTp  iui<t  tbo 
pninlPi'i  an.  Hi:  wrote  the  "  llJiiory  of  Art*  iu><l  DtalKii*  In  tlio  lliiltml  fluu*.'  a 
work  wtiliUi  Hu*  lutvviiiini  u  *Luiil»nl  iinv  Hi  Urn  JU*  vS  lUt  Ant  i>iitilloilloii  In  U/U. 
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dUctivery.     Ix^vmjj  tli*  rovocxl  of  \m  purtivulnr  iwhitveinvnts  at 
tbu  v|K>cIi  to  1)0  tuUl  by  Mr.  Taylor,  wlio  k  tw  well  riimlifkil  to 
(to  it>e»i  jiutioe,  1  Ix^  luivi;  only  to  rcfi-r  to  lli'u  period  in  the 
ointT  of  Frof*«8or  Henry  ii*  that  in  winch  it  wa*  my  pwd  for- 
'  lunc  to  vomc,  for  the  tir^t  time,  uihUt  the  personal  influenee  of  the 
groit  philoMOphioO  H-ho)ar,  who,  tin^r  being  my  teacher  in  science 
'Itiring  the  davis  of  my  '•nllt^'e  novitiate  at  Princeton,  continned 
during  the  whole  of  his  ^ulnrequent  life  to  honor  me  with  a.  friend- 
ship which  was  as  much  my  support  in  every  emergency  that  called 
for  counsel  and  (guidance  as  it  was  at  all  times  my  joy  and  the 
crown  of  my  rejoicing. 

In  the  year  1847,  when  Profewor  Henry  was  in  the  forty-eighth 
year  of  his  age,  he  was  imanimously  elected  by  the  Rt^cnts  of  tlje 
f^mithaonian  Institution  as  its  ix^-returj',  or  Director.  At  that  time 
t^e  institution  existnl  only  In  name,  under  the  or^;anie  act  pussed  by 
fJougmv,  for  it«  incorjxtnitiou,  in  order  to  give  effect  to  the  bequest 
of  James  Smithson,  Esq.,  of  London,  who  by  his  last  will  and 
tcBtatneut  had  given  the  wliole  of  bis  property  to  the  United  States 
tjt)  found  lit  \Vui'<hiii)^i>n,  under  the  lUkOH-  of  the  "Smitlisonian  Insti- 
tution." nn  i^^ldbliicli merit  for  "thi;  iwreu^'  and  ditfusion  of  knowl- 
edge iiiiKnig  men."  It  <Iocs  not  nee<l  to  bv  said  that  Professor 
Meury  did  uot  seek  this  app^iintmcnU  It  hmk  U>  him  nnsiilii-iied, 
l>at  it  ciiiue  to  him  from  tlie  Iloanl  of  R«^^-ntH  not  only  by  the  free 
«*boiw  of  its  mwiiln'rs,  but  also  at  tlie  ^uggtstion  and  wilh  the 
upproval  of  Kunfpijaii  men  of  hcienee,  like  Sir  Daviil  Itniwnivr, 
X^'araday,  and  Ara^o,  as  aLso  of  American  Kiientiiie  men,  like  IWJi» 
<i.nd  Siltimait  and  Hare.  I  well  n'.nieniber  to  tiave  Iieanl  ilie  late 
Ouorjie  il.  Dallas  (a  member  of  the  tonsliiueni  Board  of  Itf^-nts 
by  virtue  of  hin  ofli4?e  as  Viee-Pretiident  of  the  United  States) 
Oiakc  the  remark  on  a  public  oceatuon,  immediately  afler  the  eleiv 
t;ioii  of  Proferxrtr  Henry  as  Direetor  of  the  Smithntmiaii  Ii»titution, 
tliat  tt»e  Board  had  not  hail  the  Hli):hM^r.  bitOlation  in  Iend<-ring 
tlie  appointment  to  him  "a8  Ivelng  ^teerleitti  among  the  reot^ixed 
hciul-s  of  Aiiti^ricaii  Msenee." 

At  the  invitation  of  the  R<^-ntii  he  drew  up  an  outline  plan  of 
the  Iu»liui(ion,  and  tlie  plan  wuk  adopted  by  them  on  the  IlUh  of 
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Oocanbcr,  1S47.  TIk-  mcmbvre  or  Uii»  Society,  living,  as  tb«y  do, 
Ix'ncnth  Ihv  shiulow  of  the  gruit  Ituttitution  to  whicli  Scaithsoo 
worthily  ^vc  his  name  and  hix  cvtah-,  but  of  wlitoh  llenn'  w».->  at 
oiKT  the  organising  brain  and  the  (lireL-lJng  hand  from  ihe  *iale  of 
iti>  ineepljon  down  to  the  day  of  bis  i1uath,do  not  ne«d  that  I  aliould ' 
akebii  for  ihem  the  theory  on  which  it  was  projected  by  il«  fit»t 
Biiprclary,  or  tliat  I  ^thonld  rehearse  in  detail  the  lonjr  <-hroni<-Je  of 
the  useful  and  mnltiform  serv iocs  which  in  pursuit  of  tltnt  thuory  it 
ban  rcniierwd  to  tJie  cause  of  spien«!  and  uf  hiiniiin  i>ro(rrft^  And, 
tnoreovtT.indoitif^so  I  should  here  again  imprudently  trendi  on  lh« 
pro\-incc  otwignod  to  my  leurncd  colleague.  But  I  may  he  allowed 
to  portray  the  nielboil  and  spirit  which  he  brought  to  the  duties  of 
thli  (txHctiii^  portt,  at  least  so  far  a**  to  say  tliat  he  ])roved  hiniwlf 
AH  gntil  in  iidriii  nisi  nit  ion  as  he  was  great  iu  original  rcM-an-h ;  ag 
skilful  in  din^'ling  the  scientific  labors  of  othent  at  In*  was  skill\il 
ii)  the  CTindiirt  of  his  own.  Seinng,  as  with  an  intuitive  eye,  the 
peculiar  )^niii»  of  an  institution  which  Tvan  api>oin(Hl  to  "iutTea»e 
knowlitlgc"  And  tit  "ili0wn;"  it  "among  men,"  he  tnncbed  lh« 
springs  of  Hcicntiiii-  iniiuiry  at  a  thousand  points  in  the  wide  domain 
of  modern  tixuight,  and  made  the  results  of  tliat  in(|uiry  acceitnilile 
to  all  with  a  <<nthnlicity  as  broad  as  the  civiliixKl  world.  And  the 
publi<iiti»n!<  nf  the  Rmithsonian  Institution,  valuable  as  they 
aim)  n^]ilctt-  OS  tlicy  ore  with  oonlrihuttons  to  human  knowledge,' 
reprtwnt  the  least  part  of  his  manifold  bibors  in  oonuection  with  the 
Institution.  His  correspond<'nee  was  immense,  covering  the  whole 
ficUl  of  existing  knowledge,  and  ranging,  in  the  persons  addressed, 
from  the  genuine  scientific  scholar  in  all  parts  of  the  world  to  the 
liu-l  putative  discoverer  (rf"  perpetual  motion,  or  the  last  embryo 
mathematician  who  supposed  himself  to  have  squared  the  circle. 

lu  accepting  a  post  where  he  was  called  by  virtue  of  his  ofBee  to 
promote  the  labors  of  other  men  rather  than  his  own,  Profa 
Henry  distinctly  saw  tliat  be  was  renouncing  for  himaclf  the  paths^ 
of  scientific  gion-  on  whidi  he  liad  entered  so  auspiriously  at  Albany 
and  PrincvtoD.     He  oaoe  said  to  m«,  tn  one  of  the  self-reveating 
motNU  in  whi^'ti  Ik'  soractiiuc^  unburamt^*!  himself  to  his  iotimat 
friend^  llial  in  act«ptiiig  tiie  oftiw  of  Smitlisooian  Secretary  be 
coaaciou^  titat  he  had  "tiacriiiocd  (\iture  fame  to  prt^nt  rcputatioo." 
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Be  «M  in  tlw  Inba  of  ncftlUi^  thai  Nnwion  had  Made  no  dio- 
cOTcne»  sAcr  b»  «a»  «i^»iiiiet)  >V&nlen  <*(  (b^  Mint  in  169A,*  and 
the  raawk  is  tuMoneaUj  accoxate,  aalesti  we  ■btmU  iacGne  wilb 
Biotr  agBinM  the  better  opinioa  of  Sir  Iktrid  Brrwsttr,  to  phce 
after  that  dat^  the  *'di3aci%-m<» "  vtucb  Newton  sajipikied  hicMtlf 
lo  bare  made  io  Uk  ^-ripcural  diroiMjogj  and  in  tbe  tatcrpntatioa 
of  the  Apnealrpfc — dtTOovenes  whiaji,  wtwoever  made,  |>n>n4:ed 
the  theohgical  ttedt,  aa  liter  pcrfaap  dcwr\*ed  llie  ibeotogical  ct4li> 
asm,  of  tlie  polenuca]  Bii^p  W'ariMirtun.  Yei,  having  oonvinmd 
biotattir  itiai  it  wa*  a  duty  he  ovrvil  to  tiie  cau«  of  •riroi'V  to  nak 
kis  own  penonalitr  in  Uie  itujietxiital  iifcitttutM^m  be  «v  t-ali«I  lo 
conduct,  Hmt;  never  pauxtl  for  an  iiMant  to  coafer  with  BkA 
and  blood,  but  tuove»i  "rigln  onwuid''  in  tie  path  of  dmv,  urilh 
onlv  the  morv  of  i>ti^KlfMtDt.7»  b««iwe  bv  felt  that  it  w  fi>r  him  a 
path  of  MurifKV. 

How  wkIiiIiiuvIv  Im-  x-tTtiw  (t>  maintain  the  In^tiitioa  in  the  b^fa 
vocation  to  whicb  lie  U-JK-ved  it  wa»  appoinlnl  no  Iom  by  a  Acred 
re^urd  for  tbi-  will  of  its  founder  tluui  tn'  an  intt-ltii^-nt  nxl  for  the 
pmiaotioo  of  hiiiii:in  wTlfsin-,  t^  kii^an  !•>  y»u  nil.  And  (be  »ac- 
oess  with  which  he  nrsi^ti^l  all  K-facmcv  for  the  impo\'(M-i»b intent  of  tfa« 
exalted  functiou  it  was  fitted  to  perform  in  the  mtxHcc  of  alMtiact 
SL-iviwK,  B  a  tribute  at  onoc  to  h'w  rare  ex«ruti%'v  ^kiil  ami  to  the 
native  fom-  of  chararter  wfak-h  nuido  hira  a  towvr  of  stivD^b  a^iiut^ 
the  rlamons  of  popular  if^orance  and  the  aaraults  of  cltarL-itanirm. 
Whatever  m>g:ht  be  the  con»eqacooes  to  himwlf  ])er!oaally,  he  wits 
determined  to  nullify  iU  vocation  and  make  if  bonorable.  Aim! 
heuoe  I  do  not  permit  myself  to  doubi  tJiat  durio);  the  long  period 
of  bis  adminietration  as  Secretary  of  the  Smithsonian  Institution, 
covering  a  period  of  tliirrt'  years,  he  has  imprf^eal  upon  iis  eonduct 
a  definite  direction  which  bis  sucea^sor^  will  be  prouil  to  maintain, 
not  simply  in  mrerence  for  the  memory  of  their  illofttrious  predc- 
cenor,  but  also  in  gmtcfu)  recognition  of  the  fmitfal  works  whidi. 


■Til*  cfliHTl  iif  Ihs  WiinlDiuililp  <H>  Nuwuin'f  (clmilDP  Ulun  iiu>  Im-*rii  |h  Uia 
wmraiih  vllh  whWi  h«  n^niktil  KlniiwlHil  dir  pcirinxini;  iii  p<il>ll>li.  In  tWt.  Ill* 
But  llHtt  NpwtoD  WBi  1Ii«D  cnsBCnl  on  a  rcvtilon  oC  tbc  Ilormilkn  Uimrr  of  tbc 
MOon.  Ncmon  wnxc;  "  I  ilo  not  lovclo  ba  prtoMd  on  onry  aoaulca,  niiicb  ]«* 
lo  b«  ilunn«l  and  tnuM  hr  KjnlCB«ni  klmat  iiiaUiMwUol  Uilaci^  cl"  lu  b*  Uiuaflit 
bruurownpeotfe  lo  be  Irt^Uivaim^nif  Ume  wtint  I  AouM  ^a^iutt  aeKtiitftimt- 
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in  tlic  punwit  of  Ids  enlightened  planti,  will  rmiUiiiu;  to  follow  him 

now  that  lii;  Iinfl  irv»lt*i  irtnn  hi.^  kbors. 

TIw-  nwt  into  whicii  Iw  lias  vint^-nti  ciime  to  him  in  a  green  old 

Rpr,  iiftiT  a  life  a-*  lull  of  yfarn  at  it  wn»  lull  uf  honors,     lie  was 

not  oidy  biwl  with  un  ulil  iigc  which  wm* 

Mvfii^'  nod  lI^lfltl^ 

Aail  tovcljr  iu>  ■  Lofilkncl  Disbt, 

but  ho  aim  Imd  that  wliivh,  ai-cnnling  to  th«  gn-flt  dnumitirit,  )<luiiil(l 
accoDijiuny  nid  iige —  ".Vs  honor,  lov**,  olxiliwin;,  tTOO[W  of  frivml*." 
And  the  mnuitur  of  hii"  iK^th  wa.*  in  jH'Hixrt  kwiiing  witJi  the  nutn- 
ncrof  his  life.  Ajwurc^J  fornionthslx-fori' tht'  invvituMo  hour  came 
tfaat  his  days  on  nu-tfa  were  iiunibcreil,  he  mode  no  change  to  his 
daily  official  employmnitic,  no  clituigt'  in  hi»  social  and  liU-rari'divcr- 
moiis.  Xone  was  ncolcd.  i^urpriite,  I  leaiu,  ha^  been  cKproiHecl 
that  in  the  full  prosjtcct  nf  death  he  should  have  "  talked  "  so  little 
about  it.  But  the  KiirprUi.'  iw  ijiiitf  unfounded.  Profowor  Henry 
WK  little  in  ihe  liabit  of  talking  about  hiinself  at  any  time.  Yet 
to  his  inlinmtc  friends  he  spoke  freely  and  calmly  about  his  ap- 
pKaching  end.  Two  weeks  before  lie  died  he  said  to  one  euoh,  a 
gentleman  from  New  York,  to  whom  he  waa  strongly  attached :  "  I 
may  die  at  any  moment.  I  would  like  to  live  long  enough  to  com- 
plete some  things  I  have  undertaken,  but  I  am  content  to  go.  I 
have  had  a  happy  life,  aud  I  hope  I  have  been  able  to  do  aome 
good."  In  an  hour's  conversation  which  I  had  with  hira  six  day* 
befo)^  he  died,  he  referred  to  the  iinnitnenee  of  his  death  with  the 
oame  philomphic  and  Christian  oimponure.  And  jM-.rle<-(ly  nwarc 
a.1  he  wa.",  on  tlie  day  lietbn-  he  died,  and  on  llie  day  of  hts  death, 
that  he  hail  already  enterell  the  Dark  Valley,  he  fiarM)  no  evil  as 
he  lookul  iicrrH:*  it,  but,  ]>oi.'uil  in  a  swi^-t  Kcriiiity,  prt^>rvcd  his 
emit  ill  [Kiti«noi-,  at  an  etjiial  remove  from  raptun-  on  llie  one  hand 
or  anything  like  dUnmy  on  the  other.  For  his  friends  he  h»d  even 
then  th<-  !(atne  Ix-iiigiiiint  .iinile,  th<-  Hiimi'  warm  pn^-<iire  of  the  hand, 
ami  the  same  alliilile  wnnU  a.*  of  yore.  Wllh  ihe  Sfitrwiiofner,  Xcw- 
conib,  he  ploLsantly  tuxl  intelligently  diM-onrsed  about  th«  tlion 
rf^i-iit  tmiiAJt  of  Mt-n-ury — not  unhtiilfiil  "f  the  great  1mii-'«it  he 
wa»  making,  but  giving  1k*iI  none  tJie  lisw  to  every  opiiorttuiity  for 
tlie  inqutn*  of  trutli.     Toward  tlie  atieudunts  watdiing  around  his 
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cnudihewaBflsobaen'aDt  aipvcr  of  all  th«  "ftmall  fiwi>el.coiiri«tip»" 
vhk'l]  marked  oonttideration  tor  others  rather  Ihnn  for  Iiicnwlf 
even  in  the  mipremc  momeDt  of  bh  clii«oltition.  'n>o  diitnjilr^  of 
Socrates  recAlled,  with  a  Aort  of  |iatIietio  wontler  at  iho  (»lm  iind 
intr^id  B|Hrit  of  their  d^ing  nia8ti''T,  ihal  a»  tti«  i^liill  of  tlit-  fiitul 
)i«inlock  WW  fttraliii^  tnwanl  hii^  h<Mrt,  Iw  uncovered  )ii»  face  to  u»k 
that  Crito  should  aitjuit  hiin  of  »  sniiill  debt  he  owed  to  .Kwniia- 
pitL>;  and  mi  jd  like  miinner  I  rc<nll  that  imr  lteliire<l  chivf  diil  not 
forget  in  the  hmir  of  hi.-<  la^it  agony  to  make  provision  for  the  due 
di^patfli  of  a  letter  of  rourtesy,  wliieh  on  the  day  before  he  hbl 
pmintscd  to  a  British  stranger. 

Aim]  M)  in  tlie  full  jto^a^^Hinn  of  all  his  (^rfnt  mental  poweis — in 
l)i«  waking  hours  filled  with  high  thoughts  and  with  a  peace  which 
pa.^<scd  nil  undenitanding;  in  his  sleep  stealing  away 

"To'Ju'iimriil  wiuMk  wIi»tii  ft>c>i.li>«  fiiiicii-H  ■Imll." 
and  tallcingevcn  tliereof  expcrimentitinsoundon  board  the steamor 
MUtli-trtc,  or  liaply  lakine  note  of  electric  charges  sent  through  ira- 
aginart-  win-ii  at  hia  hiddiiig,'  —  the  soul  of  Joseph  Henry  pawed 
awuy  from  the  earth  which  he  had  blessed  and  brightened  by  his 
prG»enoe.t 

From  these  imperfect  notes  on  llic  life  of  Proftssor  Henry  I 
jMLv>  to  coa-iidfr  some  of  his  traits  and  characteristic  a«  a  man. 

He  was  endowed  with  a  pli^'siral  organ  i  ait  ion  in  wliieli  tlie  ele- 
Txiuntfl  were  not  only  fine  and  linely  mixed,  hut  w^re  cast  in  a  mould 
>*citiarkable  for  its  sj'mmttry  and  manl)'  beauty.  Tlic  perfection  of 
Ilia  "  outward  man  "  was  not  unwortliy  of  tJie  "  inward  man  "  whom 
it  trnslirined,  and  if,  as  a  ehnrt-h  father  has  phrased  it,  "the  human 
Kciul  i»  the  true  Slufliinali,"  it  may  none  the  \fm  be  said  tltat  the 
l:tu[naii  liody  never  apiHurf  to  M  much  advantage  ai*  when,  truns- 
fi;^ured  bv  this  Shechinali,  it  nllV-w  to  tlie  informing  spirit  a  temple 
"VvhicJi  is  as  stately  as  it  is  pun;.  When  Dr.  Bi^ntley  was  called  to 
^^rrilc  the  epitaph  of  Cotu^  (that  brilliant  ."teholar  of  whom  Newton 

■  Pr«4«w>rllcui7  took  (TCM  dollsbl  In  the  ocoiuIIcdI  reManiiiw  wblcli.  durliw 
Ui*  rliMtBa  rnM«  ut  lux  lifr.  !>■■  tnmli-iit  mi  oii  Imnnt  tlin  hiibuict  MUUfMoc.  whUcll 
^■B-Nt  In  (tMtndcy  that  he  v«n  Mf  ant  (riumpha  ns  a  ■Mi'iiUnu  mnn.  Tlinl,  111*  Ant 
lOTsUid  IMI  pMHlon  III  wlnii-H  illll  nilKiI  )ii>  Ihouclila  In  Iil*  •I7I11K  monicnu  wiw 
t>;  tbc  nnnli  whlrli  eten  tliea  tcU  from  his  Upit,  In  Blmf. 

|Ra  dtAl  tAD  uiltiiilw  unvr  twwivo  ii'rlijFk.  on  Uw  ISlli  of  ttar.  IStS. 
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tmd  that  "if  he  hod  lived  wc  might  hnve  known  something, "__  I 
tlie  lu-cnnipliithcd  master  of  words  thought  it  not  anmcet  I«  rwcin^S:i» 
tliat  the  fallen  Professor,  who  had  hcen  snaU-hed  nn-sy  by  a  pre-  — 
mature  d«irh,  was  only  "the  more  attractive  an<]  lovely  li*rtiuj«_2.» 6 
llie  virtUGB  and  jiracc*  which  lie  joined  to  ihe  liighett  r<-]i»ilp  for^^W  f 
learning  were  cnihellished  by  a  handsome  person."  Tin-,  wmn-  trihutf^;^*'' 
of  ndmiratioa  might  be  paid  with  equal  jiLttio!  to  the  njvcred  Pro-  -  " 
fesor  whueo  "good  gruy  head"  has  ju5t  %'aniBhed  from  ouraiglit. 

The  fascbadon  of  Profofisor  Henrj-'s  manner  was  felt  by  all  S*  -1 
who  came  witliiu  the  range  of  its  inflw^ee — hy  men  with  whom  lie  *':^^ 
daily  conaorled  in  business,  in  mllegc  tialls,  and  in  tlie  sdeutifto: 
academy;  by  brilliant  won>en  of  society  who,  in  hi-t  gracious  fm»-  — ~' 
ence,  owned  the  spell  of  a  masculine  mini!  wliiiJi  none  th«  leas  wis 
feniininc  in  lliti  delicacy  of  its  perceptions  and  the  purity  of  its  t)m»- 
bilitius;  by  children,  who  hiw  in  the  simplicity  of  his  unspoiW 
nature  a  geniality  and  a  tcindtiniiea  which  were  akin  to  tlieir  own. 
A  French  thinker  ha.>^  f^U\  that  in  proportion  aa  one  luut  mor«  iotel- 
loctuality  lie  litid!>  tliat  Uicrt-  are  more  men  wlio  jkmww  original 
qumlitint.  It  was  the  brendth  and  nttJiolirily  of  Henry's  intt^lligitioe 
wfaiob  cnabl«d  him  to  find  ^timu'lhin^  uiii<[ii<>  and  characteristic  in 
peraons  who  were  fUit,  Ktale,  and  unprofitable  to  the  average  mind. 

GiHed  with  a  mentnl  eoiuilitutinn  which  was  "feelingly  nlive  to 
ench  fine  impulse,"  he  po«se**t-d  a  high  degree  of  twthetie  aensilwlity 
to  tlie  Iteauliful  in  nature  and  in  art.  It  cannot  lie  donUed  that  a 
too  exclu^ve  addiction  to  the  analytic  and  niicroe«opic  Htudy  of 
nature,  at  tlie  instance  of  sdeniv,  has  a  tendency  to  blunt  in  come 
minds  a  delicate  perception  for  the  "large  livingntw*"  of  Nature, 
coneiilered  as  a  source  of  |>oetic  and  mond  inHpiration,  Ixit  no  swh 
tendency  could  be  discovered  in  the  intelleciual  habitudes  of  Pro* 
fc:<^)r  Henry.  To  a  mind  long  nurturc^d  hy  arts  of  dow  and  crit- 
iml  in(|uiry  into  the  ]o^w  of  natural  law  he  none  tlie  ]<s»  united  a 
heart  wliich  wiLi  ever  nwly  to  leap  with  Joy  iit  "the  wonder  and 
bloom  of  the  world."  When  on  the  iH-^uiion  of  hi*  firsl  visit  to 
England,  in  the  yi>ar  1837,  )k>  ww*  lrav<-lling  by  night  in  a  stnge- 
coadi  through  i?uli»bury  Plain,  he  hired  tlie  driver  to  Mop,  while 
all  his  Icllow-[)!isoLngtTs  \vcre  a»Iee|i,  that  lie  might  have  the  privi- 
lege of  insiKctiug  the  ruins  of  StunelieiigP,  as  seen  by  moooUghti 
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!inct  liroii^it  nwfty  a  wmnl  wiwc  of  myslcry  which  followed  him  in 
nil  hii;  iiftiT  life.  At  u  I«Ut  liny,  in  thv  y«ir  1870,  afUtr  visitiog 
the  Aar  Gluc-HT,  tJtc  scvtus  of  Prufimur  AputtiitV  wvU-known  tahoni, 
he  crowed  over  tlivinountnin  tothcRhoiicVnlky,  until,  at  n^iiddeD 
turn  of  tlic  nxu],  h«  vtunc  full  in  tJic  present:!;  nf  tli«  ntiijt^tic  Glacier 
of  Uic  Kbonc.  For  ininuU«  hv  vI'hkI  silvnt  and  tiwitiofilcMi ;  llien, 
lumin);  to  Uw  ilaniilitcr  who  )>tood  iiy  hi»  sidf,  lie  cJn-lniiiKti.  with 
iJic  Usrs  running  ilouni  hisdiix'k^:  "This  i«  n  plaix  to  tlic  in.  We 
ahoald  go  no  furtliiT." 

Amlfis  heivjoicwl  in  natnral  w-vnerv  «>  iilsw  wiij*  li<- Hmrmiil  with 
the  benulKH  of  art,  and  felt  as  much  ut  liouu.-  in  the  aixiirr  of  the 
pBioter  or  Mulptor  us  in  the  lulKiratory  of  tiie  rhf^nist  or  th«  appu- 
ratus  room  of  the  nutural  philo«opher,  und  cxnltcd  b»  vin^vn-ly  in 
th«  Ixmvrc  or  the  Coreoniu  Gidlcry  of  Art  a»  in  the  cabiuH  of  the 
mineml agist  or  the  museum  of  the  naturalist. 

He  WAS  as  remarkable  for  the  umplicity  of  his  nature  as  for  the 
breadth  of  his  mind  and  the  acunicn  of  his  intellect.  ThoM  who 
aittlyxe  the  nature  and  charm  of  simplicity  in  a  groat  mind  supjMffie 
tbemselvoi  to  find  iJie  secret  of  both  in  the  fact  that  simplici^, 
allied  with  greatness,  works  its  mar\'els  with  a  sweet  unoonscioos- 
new  of  its  own  superior  excdlentve,  an<i  it  works  them  with  this 
onoonsciousneeB  becaUM^  it  is  greater  tlian  it  knows.  Talent  doee 
what  it  Oka.  Genius  d<)es  what  it  mibit.  And  in  this  respect,  as  an 
&tglish  writer  lia^  said,  tliere  is  a  great  analogy  between  the  highest 
goodness  and  the  highest  genius;  for  under  tlie  influence  of  either, 
the  .'•pint  of  man  may  Matter  light  and  splendor  aronml  it.  without 
admiring  itself  or  seeking  the  admiration  of  others.  And  it  was 
m  this  aenBe  that  the  simplicity  of  Henry's  nature  expresed  itself 
IB  acts  of  goodness  and  in  acta  of  high  intelligence  witli  U  spOD- 
taneity  which  hid  from  himself  the  tramwcndcnt  virtue  and  dignity 
of  the  work  he  was  doing :  and  heuw  all  hi»  work  ww  done  uHth- 
out  the  slighk^  tiiiiit  of  vanity  or  tarnish  of  sclf-(i>nipLu!fn<'y. 

vVfl  might  be  cxpt*tcd,  he  was  a  fervent  lover  of  tlii?  best  lit*Tn- 
tarc  His  acquaintance  with  the  English  poet*  wui  not  only  wide 
lint  inttmute.  His  memory  was  storetl  with  choinr  pa-tKagtv,  di- 
dactic, sentimental,  witty,  and  humorous,  which  he  reproduced  at 
will  on  occaaione  when  they  were  apt  to  his  purpose.     His  famil- 
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iarity  witJi  fiouoii  iblwl,  as  we  have  *pcii,  from  cnrly  boyhood,  um) 
in  tliU  fountain  of  the  irungiiitittoo  lie  contiDuitl  to  find  rcfrwhmpQt 
for  the  "wear  iiml  t«ir"  nf  tlir  lianl  nml  iv^ntiniious  thought  to 
which  he  was  iidilicUxl  in  tln^  [liiilirwjthcr's  rtiidy.  His:  l>iiowl«]gc 
of  Iiiwtory  wu»  iiwunitc,  and  it  wiis  not  wniply  a  knuwk-dgv  of  fuicU, 
but  a  knowl««]gt;  of  fuels  as  9txa  in  the  logical  cohcrcnoe  and  nitioaal 
explanation  which  roukv  thuiii  Wk  \MshsoC  historic  geuiTnlizution. 
Tlw;  p'neni.t  nf  tlic  (Jrcck  i-ivilixuliou  was  a  pcrpctuid  ohj^-ct  of 
i»t«r(»t  to  hi«  S[Kx<ulativo  mind,  us  called  to  di-sl  with  the  pbonom- 
ena  of  Orwian  llkTutiirtv  art,  philowipliy,  und  polity. 

Hv  wax  II  ti-rjK-  aod  fon-ihlv  writer.  If,  as  sonic  have  said,  it  is 
the  perfection  of  sfyle  to  be  colorlca,  the  stylf  of  Henry  might 
be  likened  to  tlie  purest  amber,  which,  invisible  itself,  holds  in  clear 
relief  every  objeet  it  envelops.  Witiiout  having  that  fluent  deliv- 
ery which,  according  to  the  well-known  oomparisan  of  Dcsui 
Swift,  is  rarely  chanieteristic  of  the  fullest  minds,  he  vss  none 
the  less  a  plcju-ing  and  effective  speaker — the  more  effective  be- 
cause his  words  never  outran  lue  thought.  We  loved  to  think  aod 
fipeak  of  liim  as  "the  Nestor  of  American  Science,"  and  if  lib 
speech,  like  Nestor's,  "flowed  sweeter  tlian  honey,"  it  was  due  to 
the  excellent  quality  of  the  matter  rather  than  to  any  rhetorical 
facility  of  manner. 

He  was  blest  with  a  happy  temperament.  He  recorded  in  hia 
diarj',  as  a  matter  of  thanb^iving,  that  through  the  kindneRs  of 
Providenoe  he  was  able  to  forget  what  had  iieen  jiainful  in  bin  po.'^t 
experiences,  and  to  remember  only  and  enjoy  that  whti-h  had  heiai 
phA*>iirable.  The  same  fteiitimenl  U  exprwtsed  in  one  of  his  lettt-jnt. 
Radiant  with  thii;  sunny  temper,  he  waa  in  his  t*amily  circle  a  per- 
petual benediction.  And,  in  turn,  he  was  gi-eatly  dependent  on  Ilia 
family  for  the  syniiKitby  and  waicji-care  due  in  a  thouaaod  small 
things  to  one  who  never  "  lost  the  childlike  in  the  larger  mind."  Hi» 
domestic  affections  wei-e  not  dwarfed  by  the  exacting  nature  of  his 
official  dutie:^,  his  public  cares,  or  his  scicntilic  vigils.  He  had  none 
of  that  solitary  grandeur  affected  by  isolated  spirits  who  cannot 
descend  to  the  tears  and  smiles  of  this  common  world.  He  was  never 
so  happy  as  when  in  hia  home  be  was  communing  with  wife  and  chil- 
dren around  the  family  altar.     He  made  tliein  the  confidants  of  all 
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bis  pttiWi.  He  rdHiirvvtl  fi>  them  his  sricDlifiv  cs  peri  ram  t!<.  He 
repnrta)  t^  ihcni  thi-  rvcord  of  eneh  day's  lulvtiitunw.  Ho  read 
witli  theii)  his  fuvorito  uuthore.*  Ho  eDtvr«]  with  a  glueful  spirit 
iDlo  ikll  thftir  joy^  :  n-ith  a  Eympiitht-tic  hciirt  into  all  their  sorrows. 
Ad(I  while  thus  faithl'ul  tu  the  ehuritics  of  home  he  vran  inteusely 
lo^l  to  ha  frKodt,  and  found  io  their  society  the  very  cordiul  of 
life,  tinuaoiw  to  nil,  he  ^^rapplcd  Home  of  them  to  his  heart  with 
bookii  of  strcl.  The  fricDdMhip,  fed  by  a  kindred  love  of  clt^iit 
leUeni,  wliiith  8lill  lends  it«  mellow  lustre  tu  thu  iiumes  of  Cicero 
and  Atticu«,  was  not  more  Iwauliful  tJiuu  tlic  frioixlship,  fed  by 
kindred  tal«nto,  kindrtxl  virluut,  luid  kindred  piirsuiti<,  whicJi  so 
long  unilc<l  ti»e  Uto  Dr.  Bachc  nml  Proftjsisor  Henry  in  the  l)ond8 
«f  s  sacred  bmth^rhnotl.  And  thi^  wa»  but  one  of  (hv  mmiy  eimiltu- 
intimaciftt  whieb  tninv  tti  (•mU^Ilish  his  Ifirifi  and  useful  airccr. 

lltH  sense  of  lumor  wus  deliciite  in  tliu  ixtrMne,  It  wa»  not  only 
diat  "duifttity  of  honor  whieh  feels  a  t4ai»  like  a  wound,"  but  nt 
the  very  auggmtion  of  a  ^laiii  it  recoilul  oa  in^^lantly  a."  the  index 
finger  of  Mr.  Miaou's  taniniett-r  at  the  "stispidon"  of  heal.  I 
net  him  in  1847,  when,  soon  after  his  election  as  Secretary  of  tlto 
Smilh.'ionian  luutitiitjon,  Ue  Jiad  jusl  been  (.-hosen  to  sucoeetl  Dr. 
Uare  a^  Professor  of  diemi-Htry  in  the  KIciliL-al  Uepartnient  of  Uie 
University  of  Pennsylvania,  at  a  Kilan*  tlouble  that  which  he  was 
Io  receive  in  Washiiif;lon,  and  wirli  half  the  year  open  to  free 
eeien^fic  investigntion,  Ixtnu-M^  free  from  profei^ional  duties.  It 
vas,  be  said,  the  pnc^t  which,  of  all  otliers,  he  could  have  desiderated 
at  that  epoeh  in  bi.s  seientific  lifo,  but  his  honor,  he  a<lded,  forbade 
him  to  entertain,  for  a  moment,  the  proposition  of  accepting  it  alter 


*Ttic(bUmtnEcxiraPt (ram ■  diary, kf pi  by  oncof  Iitiilnuahtcim.  UdMeripUT« 
of  III!  lutMUntKli-nhlB  linod;  "nml  miluT  Willi  iwiill  Ihc  evciiliiic.  I  mixliillxl  liu 
frMlla  in  «lii}-  wbllc  bv  rnul  Thoinnriii'it  Smmiiia  In  uh,  tu  ttu-  wrllrr  part  of  tli« 
<rVTD1njr  ht  nt^moU  rmlleMi  aqiI  OfprcMeil,  bul  ihv  tutlavtwv  of  tho  [lOot  ilrovo  AVAy 
Ibe  dood.  kikI  Uii'ii  kii  i>i|in<uliiii  iif  Hlinait  idillilllko  (noctnaa  rulcil  on  JiIr  lip*. 
tlociUarly  In  oaiitmt  }'Di  buouUfuIly  In  burmotiy  wllti  Ui«  UilcllMt  of  Uia  brow 
Uavn." 

Or  tefeo  thb  nxiniRI  rnnin  tint  wmo  dlflry;  "Wf  were  all  up  imtll  a  Int*  hoar, 
nwllaciitHtry  will'  fltltnTniid  innttuT,  mtln'r  IwlnH  1  [m rciitli.r.  Il»  HUi-m|iUil Ouw* 
iQmTf-.  by  Mn.  nn>wEiIntc,  but  vrnn  loo  Icndrr-biurliMl  to  ftnlih  Ibt  reading  of 
It.  Wd  IImii  InutilxMl  (ivnr  ll»-  Aililrcu  tu  the  Miiiumy.  xwrnl  Io  liiuvmi  wllti  itlivl- 
l*y'K  8kyliir)(,  t-K>tiipil  lb?  loivtt  wllb  llrynnU  fullKl  llowi'm  Ironi  ollipr  iiovllcnJ 
fldd*.  aiid  cnilotl  with  Tnm  O-Rlmnlcr.  t  look  (br  my  tank  to  reelle  n  po»l  al  tlm 
lUUr  ftiiin  luoinury.  whilii  lultiifr  ourrmUHl,  a*  If  lia  war* '  |)lMylii|i  iicboo1iDaM«r.' " 
13 
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the  obligations  under  which  he  had  come  to  the  interests  repre^" 
sented  by  the  Sroitheonian  Institution.     At  a  later  day,  afW  b^^ 
had  entered  on  his  duties  in  WaBhington,  and  foniid  the  pOBitio^*^ 
environed  with  many  di£Bcultiee,  Mr.  Calhoun  came  to  bim,  anc=^ 
urged  hia  acceptance  of  a  lucrative  diair  in  a  Sootbem  oolleges^Si 
using  as  a  ground  of  appeal  the  infelicitiee  of  his  present  post,  anc=vd 
the  prospect  of  failing  at  last  to  realize  the  high  designa  he  "liai_^i»d 
projected   for  the   man^ement  of  the  Smitlisoniaii   IiiBtttution-^D. 
Admitting  that  it  might  be  greatly  to  his  comfort  and  advanta^M  .^b 
at  that  time  to  give  u^  the  Smithsonian,  he  declined  at  once  fa^  zx 
eonsider  the  proposal  that  was  made  to  bim,  on  the  ground  that  hia 
"honor  was  committed  to  the  Institution."     Whereupon  Mr.  Cal— _ 
houn  seized  his  hand  and  exclaimed,  "Professor  Heniy,  you  are  ^k     s 
man  after  my  own  heart." 

When  in  1853,  and  again  in  1867,  he  was  entreated  by  friends  tc^^o 
allow  the  use  of  his  name  in  connection  with  a  call  to  the  Presi—-Si- 
dency  of  Princeton  College,  the  college  of  bis  love,  and  the  scene  oCl^c:^ 
his  "happiest  days,"  he  instantly  turned  away  from  the  lure,  as  feel—  -M" 
ing  that  he  could  not  love  the  dear  old  coll^  bo  much  if  he  !ove<E-^^ 
not  more  the  honor  and  duty  which  bound  him  to  the  establishment'  ^* 
iu  Washington,  with  which,  for  good  or  for  evil,  he  had  wedded  hi^sa-^s 
name  and  fortune.  And  in  all  other  concerns,  from  the  greatest  to— '^ 
the  least,  he  seemed  like  one 

Intent  each  lurking  frailty  to  dUclaliTit 
And  guArd  the  iriLy  or  Ufa  Itom  all  olltenoe, 
Sud^Tcd  or  done. 

The  "Man  of  Ross,"  portrayed  by  the  pencil  of  Pope,  was  not    ^=** 
more  benevolent   in   heart  or   act   than   Professor  Henry.      His      ^ 
bounty  was  large  and  free.     The  full  soul  mantled  in  his  ^es  at 
every  tale  of  woe,  and  the  generous  hand  was  quick  to  obey  the         * 
charitable   impulses  of  his  sympathetic  nature.  ■  This  benevolent 
spirit  ran  like  a  silver  cord  through  the  tissue  of  bis  life,  because  it 
was   interwoven  in  the  very  warp  and  woof  of  bis  being,  and 
because  it  was  kept  in  constant  exercise.     It  appeared  not  only  in 
acts  of  kindness  to  the  poor  and  afflicted,  but  interpenetrated  his 
whole  demeanor,  and  informed  all  his  conduct  wherever  he  could 
bo  helpful  to  a  fellow-man.     He  did  good  to  all  as  he  had  of^or- 
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tunity,  fVoni  "Uie  forlorn  nod  flliipwrectccd  brotber,"  wlio  liad 
alruuly  fnilod  in  tb<^  vuvngu  of  liri>,  to  Uie  nUveiitumus  ytnitig 
DiaruitT  who  itought  lii»  ouuiiwl  nnd  guiiloiiw  fofUte  8U0(««ful 
launching  of  hie  ship  from  ib  ud}-^.  Mniiy  tin:  the  youog  tiwa, 
m-bo,  in  all  parbi  of  tiiv  lutid,  oould  nw.!  up  to-dny  otid  oJI  him 
|>l<swd,  for  the  bl(»iDg  lio  brought  to  them  \iy  the  kind  word 
Bpokm  and  tlw  kiiul  devil  dotiv,  uich  in  ite  8eaM>n. 

Uu9clfiMhnv«  vra»  a  funduiiivnlal  Iruit  in  tlio  cliamchT  of  Fnv 
fui«or  lloiinr,  and  ho  inad«  the  Huinc  tnit  u  fundiuiKiituI  one  in 
|JiU  ooaoeption  of  the  [tliiloHiphrr'H  high  exiling.     Thv  work  of  sd- 

[ifiv  inquiry  was  with  liim  a  labor  of  love,  not  smply  Ix'oause  he 
ivcd  ih*;  labor,  but  berauso  he  hoped  by  it  to  advance  the  catuse 
if  truth  and  promote  the  welfare  of  man.  Ue  never  drCBinc<l  of 
rofiuug  by  any  diecovcrj*  he  tnude.  He  would  not  even  have  liis 
iiicreaflcd,  so  tenaciously  did  he  hold  to  tlie  Christ-like  privi- 
of  living  uoong  men  "as  one  that  serveth."  This  was  a 
enwu  which  he  would  let  no  man  take  from  him.  To  the  Govern- 
ment he  freely  gave,  in  many  spheres  of  public  uiiefiilne«s,  all  tlie 
time  be  could  i^pare  from  his  oHicial  dutiiw.  And  it  was  ia  one  of 
|])Off>  subsidiary  public  lalxin^,  as  chairman  of  the  I^tpbt-Housc 
Bonn),  lliat  he  ooulnu.-te4l,  as  he  be1ie\'ed,  tlie  disease  wbiclt  carried 
him  to  the  grave. 

A  w.'nw  of  reotitudc  presided  over  all  his  tlioughls  and  acta. 
He  hru)  m>  trained  hi.'*  mind  to  right  tli inking,  and  his  will  tj>  right 
feeling  and  right  doing,  that  (Jiin  absolute  rectitude  became  a  port 
of  his  tiitrlk<ctual  iu  wi-ll  il«  iimnd  nature,  Hfiv-e  in  his  mi-thods 
of  philosophising  he  vnv*  incupablc  of  soplii^ical  ruuwning.  He 
■at  at  the  fcot  t^  nuttire  with  at  much  of  candor  a»  of  humility, 
Dever  importing  into  his  observations  the  prtdc  of  opinion,  and 
(kcver  yielding  to  the  seductions  of  on  overweening  fancy.  Ue 
vas  sober  in  his  judgments.     Ho  made  no  hasty  gencnUizations. 

in  mind  seemed  to  turn  on  "  tlie  poles  of  truth." 

1  could  not  dwell  with  enough  of  emphasis  on  this  eiytwoing 

of  our  beloved  friend  if  I  i^huuld  seek  to  do  full  jusliw  to 

iv  oonocptioo  of  the  completenea;  it  gave  to  his  beautiful  diararter. 

t  lui|ipily  for  me  I  need  dwell  upon  it  with  only  tlie  Ics  of 
emphasis  because  it  was  tlie  quality  which,  to  use  a  French  idiom. 
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"taiped  into  tli)?  vyes"  of  iili  who  murkcd  his  wulk  and  a 
don.  In  the  crj-stal  depths  of  a  nature  like  his,  transparent  in  all 
directions,  we  iliscern  as  well  the  felicity  as  the  beaut?  of  that  habit 
of  nuntJ  which  is  begotten  by  the  supreme  love  of  TrutJi  for  her 
own  s<ike — a  habit  which  is  as  much  the  condition  of  iiitcllbciual 
MircKMtndiK,  thoroughness,  and  veracity  in  penetrating  to  tJte  realilj 
of  tilings,  as  of  moral  honesty,  frankness,  sinoorily,  and  Iruthful- 
nraa  in  dealing  with  our  fellow-men.  The  great  expounder  of  the 
Nioomanhean  £thi<s  has  taught  us,  and  one  of  onr  own  moraltsta 
hat  amplifird  tlie  golden  thesis,*  that  high  moral  virtue  implies  tlie 
habit  of  "just  election"  between  right  and  wrong,  and  that  to 
attain  this  habit  we  need  at  once  an  intelligence  which  ia  imjwt- 
aioned  and  an  appetite  which  is  reflective.  And  so  in  like  manner 
all  high  intellectual  virtue  implies  a  habit  of  just  election  between 
trutli  and  error — an  election  which  men  make,  otJier  things  being 
equal,  according  to  the  degree  in  which  their  minds  are  enamored 
with  tlie  beauty  of  truth,  as  also  in  proportion  to  the  dcgre«  in 
whirJi  their  appetencies  for  knowledge  have  been  trained  to  be 
reflective  and  cautions  against  the  enticements  of  error.  I  nc\Tr 
knew  a  man  who  strove  more  earnestly  than  Heniy  to  make  tliia 
just  election  between  right  and  WTong,  belween  trutli  and  error,  or 
who  was  better  eijiiipjied  with  a  native  faculty  for  making  tJic  wii«e 
choice  between  llieiti.  He  had  brought  his  whole  natnre  ander  tJie 
dominion  of  tmthfulnesi. 

But  while  thus  eager  and  honest  in  the  pursuit  of  truth  be  had 
iioihiog  controversial  in  his  temper.  It  was  a  favorite  d(H-lriii<-  tif 
hiii  tJiat  error  of  opinion  could  be  mo«t  succensfiiUy  cchiiIkiUhI,  not 
by  the  negative  procE»«s  of  dii'ect  attack,  rou.'<iiig  the  (iride  and 
provoking  the  contumacy  of  its  adherents,  but  rniber  by  iho  Hffinu- 
ative  process  of  teadiing,  in  meeknciB  and  love,  the  truth  ituit  u 
naturally  antagonistic  to  it.  The  King  of  Sweden  and  Norway 
made  him  a  Knight  of  St.  Olaf,  but  St,  Olaf's  thuiidiniai  way  ni' 
propagating  Christianity — by  battering  down  the  iilol.i  til"  Ni)rway 
with  Thor's  o^vn  hammer — is  not  tlie  way  that  his  Aiiicririui 
votary  would  have  selected.  There  was  nothing  iconoclastic!  in 
Heniy's  zeal  for  truth.     He  believed  tliat  iliere  is  in  all  truth  a 
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eeUWvidendnji;  qiuility,  und  n  mlL-mptivG  powiT  which  malies  it  at 

ODoe  B  poU'Ut  iiud  u  n'tiicdiul  force  in  the  world.     Ucdul*  he  never 

^kscended  to  aoy  of  thone  coDtrovcndeK  which,  in  the  annals  of 

sd«nce,  have  gotiKtim<«  made  the  odium  tcimtifieutn  a  species  of 

Itatred  quite  as  distiiiet,  and  quite  as  lively,  too,  as  its  more  aocient 

«oageDer,  the  odium  theoiofficum.    When  once  it  was  sought  toforet 

a  controversy  of  (his  kind  iiix>d  him,  and  when  accuautions  were 

made  whicli  swrmwl  to  atli'ct  liis  [(ersonal  honor,  as  well  as  llie  gen- 

viineaesi)  of  his  scientlfio  clainia,  he  referred  the  niatlfr  lor  adjudi- 

'<!iilioii  lu  the  Regi'iiUi  of  the  Smithaotiian.     Their  investigation  mid 

^t«tr  reimrt  dLipeiiKtMl  him  from  the  necewtity  of  seU'-<h-fen8e.     The 

eimjiie  truth  was  \i'a  lUitBoient  I)iit;kk-r.    And  this  equanimity  wan  not 

**irti[ily  th«  n^ult  of  tt-m]H'rHnieiit.     It  sprang  from  the  Iargeiici«  of 

Ais  mind,  m  m'll  uii  fmm  ihe  ^rioiin  view  he  took  of  life  and  duty. 

^lu  wut  nhle  to  modejiil^e  his  own  opiniotis,  betniiflc,  in  tJie  umpli- 

~%iulc  of  his  int»tllei-tnal  jKiwew,  lie  was  aSle  to  Im>  a  modcnilor  of 

■<Dpinioni«  in  the  wrientifir  world.     You  all  know  with  what  fHicity 

wkI  intellectual  Hym|>:ilhy  he  presidwl  over  tlie  del  liberations  of 

"^hw  SocJdly,  oompo^cd  as  it  h  of  independent  seiejitiRo  workery  in 

^]m«e>t  every  departnKnt  of  modem  researdi.    Alike  in  the  jiidiirial 

^icmper  of  his  mind  and  in  the  wide  range  of  his  a«qni.-<i lions  h« 

~^Ka»  filled  to  be,ail>ant«  luut  xaid  of  Arisiolle,  "  the  master  of  thoM 

""vtho  know," 

Awl  thi.i  power  of  his  mind  to  a.'wimilate  knowledge  of  xwotis 
kiiwls  naturally  leads  me  to  ajicak  of  his  skill  in  inifMirting  it.  He 
•WiL-  a  most  suf^iotswfiil  wlui«tor.  He  hail  many  other  titU«  of  honor 
^3r  iiffus,  but  tlie  title  of  Pro/i'iwor  stu-iiR'd  to  niuk  them  all,  for 
everybody  folt  tlint  Iw  movod  nmonf;  men  like  one  anointed  with 
th<-  spirit  and  pow<T  of  a  grwit  tiairlnT.  And  h«  Intd  philofujphical 
vicw.i  of  eilu<atton,  extending  fn.>m  its  ]iriinary  fbrniM  to  i{»  highest 
culminations — from  the  discipline  of  the  "doing  fsiculties"  in 
Ghil<iU>oix)  to  the  di»cn|ilinv  of  tlie  "thinking  facnitiw"  in  youth 
and  inanlwxxl.  No  i^udeut  of  his  luf\  the  Albany  Auulemy,  in  the 
earlier  period  of  his  counedion  with  that  institution,  without  bdng 
thoroughly  drilled  in  (he  ui^'fiil  art  of  handling  tigtircs,  for  then 
and  there  he  (jmght  (lie  rudimerital  forms  of  aritiiinetio,  not  so 
mudi  by  thoory  as  by  pnu:tioc,     Xo  student  of  his  IcJl  Prinnjtoa 
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Collate  without  bciiig  Ihoroufrlily  drilltid  in  the  art  of  thinking  as 
applied  to  M-icnlitio  proMcTiiH,  for  tlicu  and  thetv  he  was  called  to 
iodoctnnatc  hi"  piijiils  in  tlio  nitinnalr  iw  wl>II  as  iu  the  re&alts  of 
tlie  inductivo  method.  And  1  will  %'viiture  to  ndd  that  no  intelti- 
gciit  student  of  his  at  Prin«?eton  ever  failed,  in  after  life,  to  reeogniEe 
the  useful  place  which  hypothesis  holds  in  tabors  ilirected  to  the 
extension  of  science,  or  failed  to  diaeriiuiiinle  tfetwceu  a  wnrkiog 
hy[Hitlieiis  ami  a  perfected  theory. 

Pausing  for  a  moment  at  thia  stage  in  the  analysis  of  Profemar 
H>'tirv's  mental  and  moral  traits,  I  (>aniH>t  omit  to  portray  the 
clloot  pifidueed  on  the  observer  by  the  happy  oombination  under 
which  ihtwe  traits  were  so  grouped  and  coiifedernlcd  in  his  pereon 
OK  to  W  ntiitual  (implements  of  each  otlier.  l''ar  more  signiti<«nt 
than  uuy  t^iiigl«  <tualily  of  hi»  min<),  rcmarknlik*  a.«  sonic  of  his 
qua]iti««  wcfc,  vrtm  the  admirable  eqnipoiMi  which  kcpl  tli«  forces 
of  his  nature  from  nil  iiiH-rfcrenir  with  th«-  norma)  developtnent 
of  an  integral  munhootl.  Hi;  v/as  (uurtly  in  Iih  mnnneni,  but  it 
was  a  courtlineNi  winch  sprung  from  courtesy  of  heart,  and  had 
no  trace  of  aficctation  or  urtitit-ialtty ;  Iii;  wiK  fastidioiii<  in  his 
literary  and  artistic  tuetes,  hut  he  had  none  of  that  dilettantism 
which  is  "fine  by  defect  and  delicatoly  weak;"  he  was  inilxied 
witli  a  simplieity  of  heart  whicli  left  him  alreolulcly  without 
guile,  yet  he  was  shrewd  to  protect  himself  sigainst  the  arts  of 
the  designing;  be  was  severe  in  his  sense  of  honor  without  being 
censorious;  benevolent  yet  inflexibly  just;  quick  in  perception  yrt 
ealm  in  judgment  and  patient  of  labor;  tenai-ions  of  riglit  without 
being  controversial;  benignant  In  his  moral  opinions  yet  never 
selling  the  truth ;  endo%red  with  a  strong  imagination  yet  iy\-crmore 
making  il  the  handmaid  of  his  reason;  uprinceamongmcnyet  witli- 
out  the  slightott  niloy  of  arrogaiiiTC  in  the  fine  gold  of  hi?  imiMrial 
intellect;  in  a  word,  good  iu  idl  Km  grt^tnom,  he  was,  at  th«  Mine 
time,  great  in  all  bis  goodm^w.  Such  are  the  liinitati^mf  of  human 
excellence  in  most  of  its  mortal  exhibitioni»  tlmt  tnuitfwndciit  powers 
of  mind,  or  inagnifiecnt  di^play^  of  virtue  exerted  in  a  single  dire^ 
tion,  are  often  found  to  ovtx-  their  "splendid  enonnily"  to  what 
iMac  Taylor  h«»  ctillcd  "the  xfVDliHtion  of  some  spumed  and 
forgotten  qualitit«,"  which  are  :<iuTiKuK]  in  tlii;  pimuit  of  a  prvdomi- 
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pant  taste,  w  an  ovemutetcring  oniTn^on.*  The  "  infirmitice  of 
geuius"  ofteu  attcnt  ia  their  siilijfi-tjs  the  presence  of  a  nwntal  or 
^oral  oUn|)hy,  which  haa  himk-rod  tlic  full-orbed  developtncut  of 
pae  or  luore  aiuoiig  their  mental  and  moral  puwere.  But  in  Pro- 
ffiwor  14<-iiry  no  one  i{ualily  of  mind  or  heart  seemed  to  be  in 
iex<n«i  or  'deficiency  an  oompurecl  witJi  tlie  net.  All  were  fused 
luf^-ther  into  a  comjioctneafl  of  ftruclure  and  homogeneity  of  parta 
iwliiiJi  (|:H%'e  tn  each  the  Btrenj^tli  ajiil  gnu^  imported  by  on  organic 
iDnion.  And  hence,  whiJe  ho  was  gmit  as  a  philosopher  lie  was 
Igre&ter  as  a  man,  for,  layiiijj  as  he  did  nil  the  ser^'ices  of  his  scien- 
tific life  on  the  allar  of  a  pure,  complete,  and  dignified  manhood, 
we  must  hold  that  tho  altar  which  anctified  his  giAs  was  greater 
than  even  the  costliest  oSi^riogs  he  lai*)  upon  it. 

It  will  not  Iw  expected  tliiit  I  should  closti  tliit*  piijKT  without 

rt-fiTririg  to  till?  religion.*  lifi>  and   opinioni*  of  Profiwsor  Henry. 

jf  in  inoral  hdght  ujiil  lx«uty  he  aUmA  like  tht-  {mliu  tn^-,  tnll, 

fttcl,  and  syinmctrioat,  it  is  because  a  dec])  religions  faitji  was  tlic 

Ltnp-r(K>t  of  liU  character.     He  was,  on  whal  he  ooiK-eivwl  (o  lie 

Itoiud  gn>unds,a  thorough  believer  in  tlicJi'm.    I  do  not  think  lie 

htxild  have  said,  with  Bacon,  that  he  "had  I'ather  believe  all  du) 

ftblee  in  the  Legend,  the  Talmud,  and  the  .Meonm,  than  that  this 

liversal  frame  is  witliout  a  mind,"  for  he  would  have  held  thai  in 

lustioufl  of  this  kind  we  shoukl  ask  not  what  we  would  "ratlier 

ieve,"  but  what  seems  to  bo  true  on  the  Ixst  evidence  before  na. 

a  was  in  the  habit  of  saying  that,  next  to  the  belief  in  his  own 

loe,  was  his  belief  in  the  uxisteMce  of  other  minds  like  his  own, 

from  these  fixeil,  indifiputable  points,  he  reasoned,  by  analogy, 

0  iIk!  oondusion  that  there  is  an  Almighty  Mind  i>cr\ading  t]>c  uni- 

renc    But  when  from  the  likeness  between  this  Infinite  Mind  and 

he  finite  minds  made  in  Itis  image,  it  was  sought,  by  a  priori  lo^e, 

at  by  any  prconnceive<!  notions  of  man,  to  itifer  the  methods  of  the 

Divine  working,  or  the  final  (~dus<£  of  things,  he  suspected  at  once 

llie  intrusive  presence  of  a  false,  as  well  as  presumptuous,  philo- 

■TIiv  ptiimaF,  u  drlElnnlly  nfipllpil  by  Titylar.  I*  dnoiiptlvc  at  certaJo  iDeom- 
flMlt  MlilcAl  >)'i(>>ii>*.  liiii  It  li  uijunllr  uj>|>lk'AblD  ID  cnrlaln  lyplml  uxcmiillfli*- 
Umw  ul  linuuiii  i^iiiMrti-r.  tit  wtitrli  "Ihv  itn-niilh  niiil  Ok-  iiinli-rlHlii  ut  'Ix  port* 
tt  Mmranty  bavc  beta  broualil  tucvUifr  wlicnrwIUi  to  coDalruct  »  icvsath  part." 
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Bophisti),  and  declined  to  yi«ld  Iiis  minJ  an  ausy  proy  to  its  blsnd- 
i&limeiit^  To  his  ej-ee  much  of  tJic  free  aiid  aiBy  teleologv,  with 
wliicli  an  iindcr-wtM.-  and  not  ovcr-ivvcnrut  M-ioHi^m  is  wont  to 
ioterpret  (he  Divine  (.-ouusflH  and  judgments,  i^.-emi>d  littJe  better 
tliaji  a  Broeken  phantom  —  tho  groWwquc  und  distorted  image  of 
ite  own  authors  jiiMJcc-tcd  on  inii<t  und  cloud,  and  hencv  very  far 
from  being  tlie  insorutnbk'  teleology  of  Htm  whose  glory  it  is  to 
oonoGo]  a  thing,  and  whoi«c  ways  are  oAcn  post  finding  out,  because 
Uk  understanding  is  infinite'. 

As  I'rorcHior  Henry  wss  a  believer  in  tiieism,  no  also  was  be  a 
believer  in  revealed  religion  —  iu  Chruttianity.  Ii«  had  not  made 
a  study  of  sj-Htematic,  or  of  dugniatie,  thwlogj-  us  they  are  taught 
in  tlie  whooU,  and  still  lea:  wii£  the  ioterct%t  he  took  in  polemieal 
divinity,  but  he  did  have  a  theology  whieh,  for  praetical  life,  iit 
worth  (hem  all — the  theolt^j*  of  a  profound  religious  experience. 
He  was  a  fresh  illustration  of  Neander's  favorite  saying:  Peetut 
/aril  thealognm.  The  adaptation  of  the  Christian  st^henie  to  the 
moral  wants  of  the  human  soul  was  the  palmary  proof  on  which 
he  rested  his  failh  iu  the  superhuman  origin  of  that  seherae.  The 
plan  had  to  him  the  foree  of  a  tlieorj'  which  ia  scientitie  in  its  exact 
conform!^  to  the  moral  facta  it  explains,  when  tbeee  facts  are  pro- 
perly known  and  fully  understood. 

Hence  he  was  little  troubleil  with  the  nwxJern  coiifliet  beiw(>cn 
edence  and  religion.  History,  at  well  aa  reason  and  fnith,  wa8  here 
hiR  teoeher.  He  saw  that  the  ChrUtiaii  dnireh  had  aln^Iy  ixwtcd 
tlirough  many  ejK>rh^  of  transition,  and  that  the  friction  iiM-ideiit  to 
BUch  tranMtlon  periods  liad  only  bruslxMl  away  the  incj-uittatidns  of 
theological  error  and  heighteneil  ihe  hrightnei«  of  theologii^I  truth. 
In  a  world  where  the  dillt-iviit  hraiK-het  and  deparlnienis  of  biitnan 
knowledge  arenol  pnslied  forward  pari iximu — where  "knowledge 
comet)  but  wL-tdom  lingers" — he  held  it  nothing  straBge  that  the 
EcicntiHc  man  should  sometimes  be  uniDtelligible  to  the  theolt^ian, 
and  the  tliailogiati  unintelligible  to  the  scientific  man.  He  belii-ved, 
with  iJie  old  Puritan,  thiil  "the  Lord  has  more  truth  yet  to  break 
out  of  Wis  holy  wonl"  than  the  s^tttematic  tli»>logian  is  always 
ready  to  admit;  and  oa  the  humble  minister  and  iuteqireter  of 
nature  he  was  certaiu  that  the  fwientilio  man  haa  mudi  trutli  to 
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Kof  which  hf  is  not  yc*  aware.    There  miuit  ucc<l.«  Iw  fcrnieiit- 
in  new  Uidught  iw  in  new  wine,  but  the  vintu)^'  of  lh<'  hniin, 
ihe  vintage  of  tlw  gn»I>*.  i»  only  tlic  Iwltt-r  fi»r  ii  iirtKx»  which 

pbrin^  iin|>iiriii<!«  H  til*  wirfmxt  whon-  th<-_v  inny  \k  M-nmtuci]  off, 
"aixl  tw(U<«  tlu*  1«S  nt  tho  iMitlmn,  wlii-n-  tlicv  rtUglil  to  Ik-.  Il  is 
nntk-r  tlie  lignrc  of  a  vinttig«  tliat  litinoii  iltwriliM  thu  (.-rowniiii^ 
tlttsult  of  at  iiunMM»nil  imhic(iv<^  j>rixxi«i«.  Whon  this  prows-  hajt 
■boKD  ooio[>1«t«l  in  any  dircciioiii  it  ivtnaiii:<i  for  n  wi<kT  crititul  und 
iTcvoneiltn];  pliiloeophy  to  bring  the  other  departments  of  knowl- 
<4(tge  into  logi<al  n-Inlinn  and  r<oiTe»poni)en<<c  with  the  new  outlook 
'that  hnA  beat  gninud  on  imtun:  nnd  itit  phenomena. 
ti  Emunin  telU  lu  in  hit  I*raiw>  of  Polly,  mingling  xatire  vritli 
'tfie  tnilii  of  his  mtitritim,  (hat  in  order  to  undei-stand  the  iicholaflttc 
I'tlieolop-  of  h\»  diiy,  it  wiwt  iieii?*«8iiry  to  spend  six -and  •thirty  yt-ur* 
■'in  lliL-  tttudy  of  Arisiloi!i-'s  physio*  atn)  of  the  do<-(riii<«  of  the 
teootiMs.  Whnt  a  imrifit-nti'in  of  metJiod  hiia  boen  wi^>ught  in 
tthMlofiy  stnoc  tlic  timi«  of  Kmsmna)  And  for  tJint  purilimtioD 
'tJie  Clmrrh  »  largely  indelitinl  lo  the  iiH'fJiodolng\*  of  inodorn  «•!- 
Wnee,  in  dmring  tip  the  lh<.uightj>  and  nitinnali^iing  iJic  intellectual 
mroccam  of  men.  Tlie  gnin  for  i«oHn<l  tlicolfigj-  is  here  tiiutpcnko- 
ftle,  and  amply  n.-pa\'8  Iiit  for  the  hi-iivy  luigimge  idle  hm  drojiped 
by  the  way  at  the  eliallenge  of  seienw— huggiiKC  which  only  im- 
peded her  march  \nthoHt  n-inforcin;;  her  mtiller)'. 

Hence,  as  a  Christian  j)hilo*<>plier,  Proftwor  Henrj"  ne'ver  fouDd 
ft  neceesaty  to  lower  the  seientific  flat;  in  order  to  conciliate  an  ob- 
■eumntist  theology,  and  he  never  lowered  the  Christian  ling  in 
irder  to  conciliate  tlioee  who  would  eivct  the  scicntilic  standard 
more  territory  than  tliey  have  conqneTx^d.  lie  hud  none  of 
,t  spirit  which  would  nither  be  wrong  with  Plato  than  right 
ith  anybody  else.  He  wanted  to  follow  wherever  truth  was  in 
!k  van.  But  better  titan  mwEt  men  I  think  he  knew  how  to  dis- 
iminate  between  what  a  British  scholar  calls  tlic  duty  of  "  follow- 
imth  wherever  it  leads  uii,  and  the  duty  of  yielding  to  tbfl 
mMJiate  pressure  of  an  argument."  He  »aw,  an  the  same  writer 
tliat  for  whole  generations  "the  victory  of  argument  may 
ly  toekivard  and  forward,  like  the  fortune  of  single  t>attlce," 
lilt  tlie  victory  of  truth  brings  in  jieace,  and  a  peace  which  oomes 
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to  stay.     He  strept  Ute  scene  of  conflict  with  tlie  fi«ld-|^lafi8  of  a 
oomRuinclcr-tnt'hici',  and  did  not  eet  up  his  trophies  because  of  a 
hrilliAiiL  skiriiiiiih  on  the  picket  lines  of  scieiKe.     Bui  he  believed 
in  diu  -piokut  line,  and  n-joicod  in  cvciy  iihar|i«>liooter  wbo  Ibuj^^ 
vitii  lovaltj  to  tnith  in  th<'  forcfroiil  of  tiie  .■)ci«ntilH.-  army.        .^H 

A  man  of  faith,  Profftwor  Henry  was  a  man  of  prayer.  Hat 
bi#  viewy  of  pnty>T  wen-  pertiajM*  [leculiar  in  tlieir  Apirituahly. 
Tlicrv  WM  nolhini;  nivdiani<nl  nr  fnmial  in  lii»  llieory  of  tliis 
religiouH  aixencive.  He  held  iJiat  it  wa»  tJie  duly  and  privilt^  of 
ciili^htcneil  Chrii«lian»  to  live  in  ))er|>etual  ooinniunion  with  the 
Almi^^hly  Spirit,  und  in  this  scn^  to  pray  wiUioul  ceasing.  Work 
was  worehip,  if  oonductnl  in  this  temper.  He  accepted  all  the 
aplHiimnKiit^  of  naturv  and  Providiaioe  as  the  expressions  of  Infinite 
^Vl'<donl,  and  m  Id  ovorylhing  gave  tlianks.*  He  believed  that 
familiarity  witli  lb<'.  onktr  of  nalurv  and  sdcutifit^  assamitce  i>f  its 
uniformity  n<.-iHl  nut  and  tOimild  not  tend  to  i^xtinguiidi  tlie  instinct, 
or  abolish  thi.'  mi>liv(*  of  pniyer  by  seeming  to  imply  its  Aiulity, 
but  sliouU)  ralber  tend  to  purify  and  cxali  the  objects  of  prayt-T. 
Tl>c  ^vi^  prays  to  his  idol,  (bat  he  may  have  aucwess  in  killing  his 
rnfmius.  The  I  Eoltentot  wliijct  and  worships  his  feli«)i  in  blind  but 
eagvr  quest  of  aome  sensual  boon,  that  lie  may  oonsnme  il  u|)OU 
his  lusts.  The  prayers  of  the  Vedi<'  Hooks  are  tlie  childisli  pray<-r» 
of  an  unspiritual  and  chitdisli  people,  "'i'hey  pray,"  saye  &Iax 
Mulkr,  "for  tlie  playthings  of  life,  for  liouses  and  hoiiKts,  for 
cows  and  horwe*.  and  they  plainly  leH  the  gods  tlial  if  iiiey  will 
only  Im;  kind  ajid  grat-ious  they  will  receive  rich  ofitiritiga  in  return." 
And  d(>  irr,  asks  the  critie  of  eomjiarative  religious,  we  Christiatis 


*Th(i "  iwnui  nwHiunbli'iinui'  Into  which  he  hod  nhoaUd  hi*  umfMr 'WM  nwat- 
MtMl  l>y  thi?  Ecvtl  (rlnl  wlili'h  b*ri-1l  litin  tri  the  r«Br  ISU,  whm  tbf  •MiiUtiMOlBii 
baUdlUK  vurTcnHl  frcdu  tlir  raviuEa  or  a  arc  vblcli  (l««iToy«d  mil  thv  Icticrv  vriKcn 
totm  U>  UiiiT  ilatc  \if  Pr-irmnr  Brnry.iu  HiiilitiiuiiU(i  SivrrDiarT.  In  rvjil;  OlaBi*- 
IiMmblO  cjtii«IL<jiih  riTtMiTii;  u>  iHniKAt  rvitry-  rl<<|mrlit}f-ii1  til  kn4>wJiM%*^  Hevltk^  lb* 
AnnuaJ  Rppriri  >:>(  Du'.InBlltutlon  lii  inii[iu<(ctl|>t,  DmrJr  noilj' lor  lli*pmti.a  T»lo- 
■blpMiUtwUoDorpapcnon  mclronilocy.  with  wHItca  incaioniulii  of  Iilaowo  looM 
to  ibtir  illseM.  anil  roiintlraa  iiilnutiw  iit  nrlmiiinc  tetrttrrht*  wlilch  bo  punxx^  to 
Irmkn,  mU  jHtrlnlivil  Id  Lhi,  f1»Rii4.  YrL  1i«  wiu  iTinrc  i^iiirprhvil  almut  tbi*  Uitm  at 
BUhop  Jo)in*'a  llbmrr.  which  hnil  b«n  Inlniilol  tohli  o>rv.  than  bIkmiI  tbr  IohqI 
hlnowD  pa|MT*  and  rvnirdn.  RWi-rilriK  ("Ibnlituar  In  Anotc  WrLIUn  tobU  ItWad, 
I>r,  TinT? J-.  n  tl.'w  i1ur>  mtler  thp  rlri-,  lir  hi'lil  Ui«  (bllowliut  laiiiciiiiK':  "A  (rw  yoM 
■CD  ntb  a  mlamliy  miuld  have  parkiyicd  mo  for  nitUM  aflbrU.  bat  In  iB]r  prcMBl 
VlccForilfii  I  liikr  Iliuit1»'>l1>|>r-i>uill<iii  urn  kind  MiilwliwProvliJcinH-.uidtfuilltel 
It  wltl  work  lu  mf  qilrltunl  k(lvnutA4p>." 
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of  this  oinefcentb  century,  "do  w«  Ho  inueh  o(Iierwi»e,"  if  regard 
be  had  to  tlie  quulitr  of  oitr  [)ctition8?  J*roru«t»r  Henry  held 
that  it  was  both  th«  duty  and  privik^-  »f  nnlighU-iHtl  (.'hmtiaim  to 
"do  much  otlMOTrbe,"  by  prayinj;  (ire-wiiimTitly,  if  not  cxchrnvdy, 
for  spiritual  bleeeiDgs.  And  1k-um-  \k  lieid  thiit  iUv  liigho»t  niiturul 
]iliil€sophy  conihince  with  tb?  highest  Chr!i<tiun  faith  to  transfer  the 
reJigioufi  iJionghts,  f«-lini^,  aiid  aspinitiriii^  of  nmn  more  and  more 
ffwm  things  seen  to  tilings  unM.i^n,  and  from  things  temporal  to 
things  eternal.  TlitH  view  of  his  ttad  nothing  of  quietism  or  of 
niysticisin  in  it.  Still  !(*»  was^t  tlie  pxprc>«i<tn  of  an  apathetic 
stmcism.  It  was  only  the  phiiosoplier'H  way  <ff  pra\'ing  to  the  great 
AIl-1'atlier,  in  the  spirit  of  St.  Angustine,  "Da  quod  juhe»,  etjube 
ijpad  vit." 

I  have  made  this  reference  to  the  opinions  of  Professor  Heniy 
on  the  relations  of  science  to  religion,  as  aW  on  the  relations  of 
natnral  pliiloeophy  to  prayer,  not  only  for  the  light  they  shed  on  the 
character  of  the  man,  hut  also  for  a  n?i£on  which  is  peculiar  to  this 
Sooe^,  and  which  it  may  he  a  mutter  of  interest  for  you  to  know. 
Immediately  after  liis  la^t  uuauiniouH  election  u«  the  President  of 
our  Society,  he  eonnnuniaitcd  to  me  his  purpose  to  make  the  rela- 
tions of  science  and  religion,  as  also  the  true  Import  of  prayer,  the 
subject  of  his  annual  presidential  address.  Ue  gave  me  an  outline 
of  the  vien-H  he  intended  to  submit,  and  I  have  here  given  but  a 
brief  ffyumi  of  tliem,  aorarding  to  my  nxxjllections  of  the  colloquy, 
which  was  only  one  of  niany«iniilar  conferences  previously  had  on 
the  some  high  themes.  He  Niid  that  it  would  be,  perhaps,  the  last  time 
lie  should  ever  be  «illwl  to  deliver  a  ]>re»identiul  address  be-fore  the 
Socncty  he  to  iiiiich  loved,  and  tlmt  he  wi^she^;]  to  speak  as  hecwne 
an  humble  iiatroii  of  wjiemx-,  believing  fully  in  her  high  miiKion, 
and  nt  lite  fame  tiine  an  an  humble  Oiristian,  iM-lieviiig  fully  in  the 
fUndmnental  triitli'*  of  Revelation.  Tfmt  he  w«i  not  uble  to  fulfil 
thU  purjKwe  will  In*  ti*  much  a  w.nin^-  of  rejjn-l.  ti>you  il*  it  i»  to  niC; 
but  when  we  cimpiiri^  the  valedJiitioii  which  it  wan  in  liii<  heart  to 
utter,  with  the  |M^ii-fn1  (-iid  whi<'h  mim'  a  few  months  Inicr  to  crown 
his  days  with  the  lialo  of  a  fminhed  life,  we  may  eoitWe  onnq^'lven 
wiiJi  the  thought  that  iin  \s\t<t  wonln  of  hi.t  were  netted  to  sai\  on 
our  hearts  the  le^wiii  laiighl  by  hi.i  long  and  splendid  «ireer.  Being 
dead  be  yet  ii{)enk<'th. 
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It  is,  inde^l,  the  ihadow  of  a  great  afflRtion  wlik'li  his  death  lias 
cast  upon  our  Socic^,  but  the  light  of  his  life  pivixxw  through  the 
darkoess,  luid  irradiates  for  us  nil  thv  pKtlis  of  duty  and  labor,  of 
honor  and  purity,  of  truth  and  rightcouBnw*i,  in  which  he  walked 
with  an  eye  that  never  blenched,  and  u  foot  that  never  faltered.  We 
shall  not  see  his  faec  any  inori',  beaming  nHth  gladness  and  with  the 
mild  splendor  of  chastened  intellect,  but  we  shall  feel  his  spiritual 
presence  whenever  we  meet  in  this  hall.  We  shall  never  h«ir  his 
voice  again,  hut  its  clear  and  gentle  tones,  as  from  yonder  chair  b<> 
expounded  to  ns  the  mysteries  of  natarc,  will  re-echo  in  the  chambers 
of  memory  with  only  a  deeper  import,  now  tliat  he  has  gone  to  join 
the  "dead  but  sceptred  soverdgns  who  still  rule  our  spirits  from 
their  urns." 


THE    SOIENTIFIO   WOKE 


or 
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To  cherish  with  nScctionuk-  n-guni  tltt-  mrmorr  of  tiie  venerated 
dcud  Is  tiot  more  {grateful  tu  t)iv  fix'liiigs,  thuii  to  retail  tlieir  excel- 
lences und  to  rctmcv  tho  »t«)^«  and  octwioni^  of  tlivir  intvHcctuul 
oonqucrtii  is  irist.niotivc  to  Ui*  rea*oii.  Ffw  livt«  witliin  Uie  wMitury 
ure  more  worthy  of  lulinirotion,  more  devHtiii^  in  oontcmplntioD, 
or  murv  eiitttk-d  to  (X»iiinGiiiora(ioTi,  than  that  of  our  Utc  must 
hoDorod  and  beloved  iire*iiU'«t — Joreph  Henbv. 

IKstingiiii-ht.'d  by  the  extent  of  hia  vikried  and  solid  lenmin^,  pos- 
Kssin);  n  wid«  mii^-  of  nientiil  activity,  8o  g;rcut  were  hi§  modesty 
and  self-re«rvi',  that  only  by  the  accidental  call  of  oceasion  would 
even  nn  intiniiitc  friend  sometimes  discover  with  surprii-B  the  full- 
iMMSof  his  information  luiil  thciH>uiidu^>i^of  hUphiJcKophy.  in  some 
quite  unsuspected  direction.  Remarkable  for  his  svlf-conlrol,  he 
was  no  less  ohami-terlail  by  the  iibwntv  of  se!f-aJwrtion.  Ever 
warmly  interi-sted  in  the  development  and  ml  vttuwmcnt  of  the yonng, 
lie  was  a  patient  listener  to  tho  trials  of  the  disap^raintcd,  and  a 
faithful  f^iiide  to  the  aspirations  of  tlie  ambitions.  Gonerons  witli- 
out  list eiitut ion,  he  u-as  always  ready  to  aiiHst  the  deserving — by 
Mrvinv,  by  counsel,  hy  active  exertions  in  their  bnhalf. 

In  his  own  purauits  Truth  witstliesupremeohjectof  his  regard, — 
the  sole  interest  and  incentive  of  his  investigations;  and  in  its  <|uest 
bv  brought  to  bear  in  just  allotment  (jualiiit^  of  u  high  order; — 
quickiHtn  and   norectness  of  perception,  inventive   ingenuity  in 

•IUiuII>i'ft>nrl>iu"Flil1iMnplilriilM<>('li'ly  •ir'n'i»ilitiiut'in,"(:iRl'il>i'rWUi,tKnt.  {HiO- 
Ifflnof  lli«  riill,  ScKv  W.  vul.  II.  |>.  in»,  I  A  l»m<'  ixirlum  'if  Ui<>  'llniwunu  (includliic 
Qtaflrlhovlialcorihfiionllon  on  Ihn  "Ailnilnlitrnllon  of  thPSmnbHinlAn  tnMllu> 
Uon")  *a«  dMiMiiuull}'  omlllAl  uii  Uiu  (hvuhIoii  iiT  11*  do  11  wry. 

(WW) 
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experimentation,  log^oil   prwiVinn   in  deduction,  petseveraooe  in 
exploration,  a^^acity  in  interpretation.  * 


KA.U1.Y    CAREER. 

Of  Hvnn,-''.'*  r-arly  slnigglc,- — of  (he  youthful  trait*  which  might  j 
aflbnl  ii»  flue  to  hi.-<  luaiihiMHl's  c-hitnictcr  »nd  ^tK-cotfcs,  wv  have  hutj 
little  pri^servttd  for  thv  future  biogmphcr.  Dcprivnl  of  his  father^ 
at  an  v&rW  agv,  }ie  u-ne  tliv  8(il«  care  und  tbe  mh  <:«>mfort  of  his 
widowed  inotJicr.  Carffullj-  imrtiirwl  in  thci^lniigfiu  priii<-ipl<«iiif  | 
a  (im'uut  Tvligious  iiut?i,  he  ndhcret]  thruugli  life  to  thu  tnulitiona  \ 
and  to  the  convictions  dcrivisl  from  his hononible  &iotti>'Ii  iwnxistn,-. 

At  tlie  uge  of  Hlx>ut  seven  ycare,  (Um  moDier  tiavinji^  Uvn  iwluced 
to  jHirl  with  him  for  a  time,)  h«  was  sent  by  his  uncle  to  attend 
thedistri<rt  school  at  fialwny,  in  iSarntngn  countj-,  X.Y.,  at  a  distance  ' 
of  o«  miles  from  Allxiny,  his  native  city.     He  remaioed  under  tha  i 
care  of  bix  grandmother  in  this  village  for  several  y^ars,  until  the  I 
death  of  liia  iin<;Ie;  when  he  rrturnod  to  his  mother  at  Albany. 

As  a  yoiitJi  he  was  by  no  means  precocious,  as  seldom  have  been 
thpse  who  hiiw  left  a  permanent  influence  on  their  kind.  He  seems 
to  have  lelt  no  fondnms  for  his  early  schools,  and  to  have  shown  no 
special  aptitude  for  the  instruriions  they  afforded.  Like  many 
another  unpromising  lad,  be  followe<l  pretty  much  his  own  devices, 
nnconecmed  as  lo  the  development  of  his  latent  capabilities.  ITie 
books  he  craved  were  not  tbo  books  his  school-teachers  set  before 
him.  The  novel  and  the  play  interested  and  absorbed  the  active 
fancy  naturally  so  exuberant  in  youth ;  and  the  iadicatjons  from  hrs 
impukive  tern  pent  mi.>nt  and  dreamy  imaginative  spirit  were  that  he 
would  probably  bct^tme  an  actor — a  dramatist — or  a  poet. 

He  was  however  from  his  childhood's  yeare  a  close  obscrx-er — 
both  of  nature  and  of  the  peculiarities  of  his  fellows:  and  one  «har- 

•HlOisy'S  Irlliiilx  lo  t'rillrr.  kcpidi  pwiiUuil;  ni>pl!cnbli>  lo  hliowlt  "He  pa» 
nn«l  In  nu  cmlnmt  dceriv  tho  mcnUil  fhnrnctcrliilrii  npcnuu-y  lor  ■  niHTHml 
•elf  nunc  dlwii  Fiwr :  ah  IiiuikIiiiiIIuii  Hlwuymivllvc  In  auiumliix  liyimUMMa  tot  Ui« 
vi|iljLiijillfiM  4  if  Uw  \tlwn*[nu-uii  (jnilir  Lnv<iiilLK"l1'>n,  niid  h  UqflcMt  Ijtriiltj'  nrvrrmt 
Ibntllii  drduclrtir  coMKogiioii«-ii  rrom  The  iiie^o»Uoav  bi«l  miculntnl  lobrln^  Uifm 
to  the  leal  or  pxpcrfi'niru;  kit  liivi'riliciit  mfr  (crlllc  in  il«Yl>lliKai>|u>nit.ii>»ii<)  oUi« 
Kimna  by  wlilcli  llio  tHi  <i>ii1[l  bv  kpiin«<l;  iiixl  llnully  n  iiionil  <-uii><iltiilLuii  wbMl 
tiHiglit  itnljr  lhi>i1Uiii>vro'"ri>*uUi.  and  could  AloDcbGHllillnlurlllilUattalpniDni." 
ffittilfijunian  Jtrport  fur  IM7.  p.  1X8.) 


DJliaM:ilSK  OF  IV.  U.  TAYIjOR. 


207 


» 


•cti'ri^iiic  rarlv  developed  gave  form  and  wtlor  to  his  nicntal  dii*]K>- 
aition  i}irouglH>m  laler  yeara. — an  mitbgj;ing  (-ncrgy  ol'  piirjHisi;. 

In  1810,  or  1811,  wh«n  about  tbirte<^  yrors  of  iifro,  lie  vrw  np- 
jKvnticed  to  Mr.  John  F.  Doty,  a  waldi-nmker  mid  riilvcr-Miiilh, 

.AJIinny.     He  i'omaii>ed  in  thia  piMlion  alioiii  two  yutrs;  wbvu 

WW  released  by  his  employer  giving  up  tlie  buttiitQitt. 

Ahmit  Uie  year  1814,  while  a  boy  of  t^till  inde.tiiiite  nimf  niid  of 
nJnHwt  U  indi-finitv  loiigirigw,  Iiavinj;  hii'n  oiinfhitil  U>  the  houw  for 
a  ft-w  dnvit  in  oo«M^]ii(iii-e  of  nn  tUT^iicDtnl  injur\-,  he  took  uji  ii  mubII 
volume  on  Nndiml  Philoeophy,  ctwiiuIIv  Kfl  lying  on  «  taldv  by  a 
bounJrr  in  tlip  Iioum'.  LiNlJt^ly  hv  ojK-nwi  it.  ami  rtau),  JVforc  lie 
nTacbcd  the  third  piig^',  hv  b(<civnjv  fprufoundty  int(-n.«b.tl  tn  the  »UHit- 
ment  of  «omeof  theeni^nuuiof  the  grait  mpUinx  —  Naturo.  A  m-w 
world  M-emcd  opening  to  tii:*  inrtimilivucyisi,  EdgnHyon  he  read, — 
intvat  to  Hnd  ihv  liiddcn  ntixiiiiugs  of  ph^nonictia  whieli  hithert'> 
covered  by  the  "veil  of  fumiliiin'ty "  had  never  exeitod  a  pwmng 
wonder  or  a  donbting  ijuci^tion.  Wiii«  it  poiwible  ever  to  di«;wver 
the  Tviii  tnu«e»  of  things?  Here  wa«  ii  new  Idwd  —  if  severer,  yut 
grander  than  that  of  art.  He  no  longer  read  witli  tlic  langiud  en- 
joyinent  of  n  piii«»iive  recipient ;  he  felt  the  new  ueeewtty  of  reiwliihg 
ont  with  all  the  fwulli<»  of  a  thinker,  with  all  thesetivity  of  a  lO- 
workej,"  Kor  the  first  time  lie  niilir^l  (though  with  no  euni<doii8 
cxprexMon  of  thv  thought)  thai  there  is— so  to  s[K'ak,— an  imagi* 
nation  of  the  int«llect,a»  well  as  uf  the  emotional  wul; — that  7i-idA 
bos  it«  palaces  no  lew  gorgeoiu>  —  no  itwrt  wonderful  than  tlio^^  reared 
liy  fanry  in  hoinagi-  to  the  Rmuiiful. 

The  new  iinpulM-  w&s  ncit  a  itioiiK-nlitry  fiwK-inntion.  Thenoefor- 
wanl  the  novel  was  llimwii  aside,  and  poesy  nt^k-eted  j  tliougb  to 
hifl  latest  day  a  .sit^liug  |>oem  nevM-  failed  to  rtrongiy  iinpmv  him. 
As  it  dawned  njMn  his  reason  that  tJ>e  foundation  of  tlic  cuvvtod 

•"lucre  ■■■limi  .IKTotvoKe  liwlwii-ii  rrtiiltHo  iiiul  I'niltr.  orlmiwnvii  Uih  Inilu1«nl 
fWvfilloii  nrkiKiirtnlKT  wlth'iiir  hilfor.niiil  lliiiT.  frinrtitf  iii]:»4l  ^rlilclL  Innlwnyt  no«c«- 
Hrjr  in  Oder  to  ■wurc  nn  IniporUuil  trulU  nnd  niiitii-  )l  fully  out  own. "  .1.  Hkxht. 
\A9rintUaxal  RrpiirlaJlltr  VawnHimw  tariff,  V.Vii.)  Tl»i  I><»k  wliliili  Kinlniniily 
lonp'fmiHl  litni  whji  kiiOMihI  *'  lrf<i^l(iriiH  uri  l\x|j*<rtiti<inlBl  riilJou^phy.  Afttrononiy^ 
aail  Chrmtalry:  by  O.  (.irrsory.  1>,  11..  Vlc«r  it  W«I-liiiiii."  (°mo.  I>jntloii.  IWd, 
Tbc  uwDor  or  Uio  liook  — n  yoiiUK  itvotrhniuii  iiiiinul  Rnlien  Ruyla— ntni'nIiiN  [liu 
ol«Mi  ii|>t>l1iallo>i  <if  III"  '"Hj".  vi-rj-  Ittiiitly  iirfwuliiil  thi-  iMxik  U>  tiloi.  Mnny  yearn 
■ntrtwnril  llmry  wrolr  in  11^  "It  nwlilvmjilly  fpll  Into  my  tiuiiilii  wbrn  t  wnnabnut 
■litncii  yean  •^M.  ami  vim  |hf>  lint  liuuk  I  *v>-r  ivhiI  witli  iitt*ntlqii." 
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kiiowI»l^  must  be  the  studies  be  had  thought  so  iriwome,  be* 
oiiit-  dek-rmiiied  to  repair  as  fur  as  possible  hia  loss  of  tiro*  "^■ 
taluMg  evenJDg  Icesods  from  two  of  the  profcsBors  in  the  AlL"*'*^' 
Acadcmj;  applying  himself  diligently  to  geometry  ami  ntedial**"^ 
And  here  shone  out  tliat  sirciigtli  of  will  which  cnubki)  liim  to     ^^ 
itltove  the  Iiaraasing  obstacle  of  tlie  rnt  anguda  domi.     As  aou^^  * 
be  felt  able  (although  yet  a  mere  Itoy),  he  managed  to  procu  ^** 
position  as  teacher  in  a  oountrj"  school,  wliere  for  sn'en  monlJu  ^^•"^ 
ceanftilly  instructing  boys  not  mucli  younger  than  hin»elf,  in  W'**^ 
)i(t  hnil  acigiiinxl,  he  was  enabled  by  rigid  economy  to  take  a  rcgi^^**** 
couna;  of  instruction  at  liie  Alliany  A«d<;ioy.     Again  rcturnii^" ^  *" 
his  Khoul-tt^'nching.  hf  ftirnixhnl  liininrlf  witJi  iIm;  nii-amof 
pk-ting  hi«  ifiliidie*  itt  the  Attuiemy  ;  whciv  Imrning  that  thv  m 
ini[K>rt»nt  key  to  tliona-umtv  knowledge  of  nittnrc's  Iiih-s  it  a  fim^^^^'* 
iarity  with  the  logical  proccnes  of  the  higher  nuitliematio^ 
n«olutcly  set  hiniM-lf  tu  work  to  miwter  the  intrinide^  of  the  'i^K"' 
fcrcntial  i.'uIctiIili. 

Iluvinp  finiditd  hii!  acadcmio  coti»«  an<l  passed  with  hoi^^^^''^ 
through  his  cxnminntioiis,  he  tlic-n  tliiungh  the  wurm  recomm^^^"* 
dation  "f  Dr.  T.  Ronicj'n  Beck  —  the  distinguished  principal  •  ** 
the  Academy,  obtained  u  position  as  private  tutor  in  tlic  family  t^  "^ 
General  Stephen  Van  Rensselaer.*  As  this  duty  did  not  e 
more  than  about  tbrve  h<Hire  a  day  of  his  uttcndoncc,  he  ajipli' 
his  ample  leisure  (having  in  view  the  metUml  profession) — porti^ 
to  the  assistance  of  Dr.  Beck  in  his  chcrainJ  DX]H-rinK-ut8,  and  pari 
to  the  study  of  anatomy  and  pliyaologii',  under  Doctore  Tully 
Marab. 

His  devotion  to  natural  philowphy  whirlt  had  only  grown  an' 
strcngthencfl  with  his  own  growth  in  knowledge,  kil  him  conslaDtl^ 
to  nrpvttt  any  unusual  cx|KTimvnt  as  ioon  as  nrportcd  in  the  foreigK'ZS^ 
scientific  journals;  and  to  devise  new  modifications  of  the  ex(H-ri 
ment  for  testing  more  fully  the  range  and  operation   of  its  fi 
mental  principles. 

Cbmmunicaliojts  to  the  A&anji  InttituU. — -The  "Allnny  Intli^K'- 
tote"  was  organized  May  5th  1824,  by  the  union  of  two  olde 


•  PmldlBs  odlotv  of  Uia  orttitakl  Bawd  at  TniaUM  ol  Iho  Atbaay  AttOuar- 
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ictke ;  with  G«ionil  Stephra  Vnn  Rm-swlncr  n»  its  President:* 

vounp  Hfiirj-  iHMiiiift  lit  mux-  aii  mHive  mwnbirr:  tliuiigti  with 

tnndfi&t  ottimutc  of  h'w  own  atlninni«>nt«,  lie  prcfcrivd  th«  pnrt 

Jieteiior  and  ncfjiiiriT,  to  tliitt  of  s<^^'ining  iimlructor,  till  urgiil  hy 

who  knew  him  beet  to  ndil  his  rontributiotie  to  tho  geoeral 

ler. 

Henry'fl  first  communication  to  thi*  Institntv  wiis  read  Ortober 

,  1821, (at  thi-  ngv  of  iihoul  twciity-«ix  yt^ure,)  and  wus  "On  the 

lical  and  mcchnnital  eBcct»  of  ntCAm :  with  «xperiuients  de- 

MBgnod  to  ilhielratfl  tti«  great  reduction  of  tcm]M.-niturc  in  Hteam  of 

ptigb  elastidty  when  suddenly  ox|i3nded."t     Kmm  the  stop-oock 

(of  II  strongly  mada  copper  vctwel  in  which  steam  could  l>e  onfdy 

under  considerable  procure,  lie  allowed   ajl  ooaiAioniil 

pe;  and  he  showed  by  buhling;  the  bulb  of  a  tliermomcter  in 

jet  of  steam,  at  a  fixed  distance  (say  of  four  indies)  from  lli« 

See,  that  as  the  temperature  nnd  pre»<sure  increaeed  within  the 

,  the  indications  of  the  tlivrmometer  without  grew  lower; — 

pnntiion  and  eonsi'^juent  cooling  of  the  escBptng  steam  under 

TOM  pressure,  increasing  in  a^igher  ratio  than  the  increased  tcm- 

t«re  required  for  tlie  prcsmre.     And  finally  lie  exhibiteil  tti« 

Iriltiiig  jun-oilox,  that  the  jet  of  saturateil  stetini  from  a  boiler  will 

K  acaltl  the  hand  expowxl  to  it,  at  a  prescribed  near  distance  from 

*  try-roi'k,  provided  thesteani  be  sufticiently  hot,  J 

F^rulilic  anil  skillful  in  devising  ex  peri  in  en  tit,  Henry  delif;ht«I 

niuking  c^'iilenl  to  the  seiLtes  the  principleii  he  wiahc^  to  inipruM 

^•ii  the  niiml.     Kxicndiiij;  the  law  of  nKiling  by  expansion,  from 

^m  at  high  tcmperuturt«,  u>  air  at  ordinary  teiupenituns,  hia 


*Tlw  Altwar  Inatltutv  r(aalU4  fniRi  lh«  faMon  of  "Tli<i  8o(ilPtr  Ibr  Uie  fro* 
'■Ufin  or  CHfill  ArU  III  lli«  Slalo  of  Ncv  York."  antonlz^d  Fob.  17VI,  <tn«cirpontl«I 
^*ll  ^il,  HMitnad  (ha  "Albany  I^iyiaTD  of  Nuturnl  Hlilarr  "  nirmud  and  IneurpO' 
[*B4ArTll3Srd,  imiofiitaloh  luLteriKiolal)'.  IIsltBT  hadbrmiamvinbcr.  ii«o"Siip> 
'*M«Bt,"  Nvnt  A. 
1 1ViHU.  AttMaf  lattilutr.  Tat.  I.  luirl  3.  p.  SO. 

IVhll*  It  fmuln**  t(>inpHmliir*  ofOO"  P.  Ui  Rvnantto  a  auiani-inVMur*  of  two 
**N>a|4iarTBJ(.  <.gn«  ■dilllloniil  lo  Ui^cxlMllniii.  A'hlslivf  will  piodiHW  n  pmniM 
'  lk>M  aumaflMTH.  Bod  IW  blither,  (or  3Vi°  V.)  yrlll  ]ir»lucc  a  pr«**urc  of  nlno 
T  lli«aurrv  {hj  r«otai>cu1nr  eiMirTdlnatea  oT  Uxnpointare  and  jinamir*) 
.lac  *  liyporbola.    Tho  IncrawKd  volacltjr  al  lilsb  prwasr*  pnxliioto  a  didIik 
of  o;i|H)iiKlun  carrylnif  tbo  rurrfbctlou  b^^nd  tbo  limit  of  alEuoa- 
piiMilin  .  uati   111  t>>v  nui-  nf  llir  *HHMca  hand,  Ui*  lujoeud  air  curti-ul 
■  add*  U  tlio  oooUDf  ImpnndiM. 
U 
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BVXt  cxHiimuDieatioD  to  the  Institute  (niaclfi  MuxJ)  2n<l  1825,)  wii« 
"On  tliv  Production  of  Cokl  by  the  finrofactioa  of  Air."  As 
before,  he  accompanied  his  remarks  by  sevcnil  characteristic  exhi- 
bitions. 

"Oiie  of  ihcsc  cs]ipriment8  most  etrikingly  illustrat«l  tlie  great 
reduction  of  tempcniture  which  takes  place  on  th*  fluddcn  rarelao- 
tion  of  condensed  air.  Half  a  pint  of  water  wa^  poured  into  n 
strong  copjier  vessel  uf  a  globular  form,  and  having  a  tsjiocily  of 
five  gallons;  a  tube  of  one-fourth  of  an  inch  caliber  with  a  num- 
ber of  holes  nt'ar  the  lowor  end,  and  a  sUi]M»fk  attachdl  lo  llic 
other  extremity,  wa-*  firmly  rturewwl  into  the  nwJi  of  the  v«»cl; 
Uie  lowvr  end  of  the  tulK  dijiiicxl  into  tlio  -water,  but  u  number  of 
holi*  wort.-  ntxtvc  the  iMii-faro  of  tln^  licjuid, «)  thut  ii  jet  of  air  min- 
gled wilh  waUT  iniglit  In-  tlirown  from  the  fountain.  The  apparatus 
WM  ilivti  diargiij  with  coiidvri.-'isl  air,  by  menus  of  a  powerful  con- 
densing jnimp,  until  the  prisf^iirc  wiw  cstinuitcd  nt  nine  atmospheres. 
During  the  fi)ruletis:ition  tJic  veswl  bi-cduic  sensibly  warm.  After 
sufliTing  the  ii})piiratUH  to  cool  down  to  the  tcrnpcnilurc  of  the  room, 
the  stup-OK'k  wiu  o|>cru-d:  the  uir  rushed  out  witJi  grest  violence, 
carrying  with  it  a  rjuutitity  of  water,  which  van  instantly  converted 
into  snow.  After  u  few  secondx,  the  tube  l^ctame  filled  with  ice, 
whidi  nlmo«t  entirely  stopfn-d  the  current  of  air.  The  neck  trf  the 
vessel  vms  theu  piirltully  unsen^'wed,  so  as  to  allow  the  condensed 
air  to- rush  out  around  tliu  wdiw  of  the  screw:  in  this  stntc  the 
tcni[>eruture  uf  the  whole  int^.-riur  atitio^liere  was  so  much  reduced 
us  to  fnx'Ki!  the  remaining  water  iu  the  vtwsel."" 

.Vhliough  the  prin<tipl«  on  which  this  striking  n»iilt  was  baeed 
vna  not  at  that  time  new,  it  must  be  Ixime  in  inind  that  this  par- 
ticular appliuilion,  tlnis  publicly  exhibited,  was  long  before  any  of 
the  numerous  patents  were  obl;iiuui  for  t«>niiiking,  not  a  few 
which  udopti.tl  snWtnntially  the  some  process. 


i 


Staie  Appoi'iimmt  as  a  Civil  Biiyiru'^. — Through  tlie  (Kendship 
and  ooitfulence  of  au  infinentiul  judge,  Henr>'  rcceivixl  abont  tJiti 
time  an  unr xi>cctcd  ofier  of  an  ap|i<jintnient  at  engineer  on  tlie  sur- 
vey of  a  route  for  a  rosul  through  the  Slate  of  New  York,  from 


•  TVoiu.  AOianji  tuiiaulr,  vol.  1.  pott  2.if.l6. 
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tlut  HuicUon  river  on  tfa«  east,  to  lake  EHe  on  tbe  west,  a  di&taiice 
of  about  tliroc  hiimlred  miles.  The  proposal  was  too  lempiiitg  lo 
bte  nutural  [>rorlivitics  to  be  relosed;  and  being  appointed,  lie  em- 
borkvd  upon  his  new  and  arduous  duti«s  with  tbe  zeal  aitd  energy 
which  were  to  prominent  a  feature  of  bis  diaraoter.  "  Ilici  lal>ois 
in  this  work  were  exceedingly  ardnoua  and  nspontubk.  Tb^ 
ntfindcd  far  into  tli«  wtnler,  and  tbe  operations  w^-re  carried  on  in 
wrae  instanoes  amid  dc«p  snows  in  primeval  forests."  In  mnnec- 
twin  with  Pmfftoor  Amoe  Eaton,  he  completed  the  survey  witli 
o-rmlit  Ui  hint'ii-lf,  ant]  to  the  entire  satisfaetjon  of  the  Cofnmifc^ooets 
of  (h«  work. 

So  attractive  appeared  the  profession  of  engineer  to  his  enter- 
prising dL-iMMiiion,  tliat  be  was  about  to  accept  the  dirw-lorship  in 
the  ooustrudion  of  a  canal  in  Ohio,  when  he  was  informed  that  tbe 
Chair  of  Mathematics  in  tbe  Albany  Acaderay  would  eoon  become 
Tftcant,  and  that  bis  own  nanie  had  already  been  prominently 
brought  forward  in  connection  with  tbe  position.  At  tbe  urgent 
mlidtation  of  his  old  friend  and  former  teaeber  Dr.  T.  Roineyn 
Seek,  be  cnoKntfil  with  some  hesitation  to  signify  big  willingness 
to  acrrpt  the  \*a(iint  chair  if  ap]>ointcd  tbereto. 


Sedion  <u  Profnmr  of  }FiUhfvmiie«. — 14  ihr  npring  of  1828, 
Bwirr  vntA  duly  elected  by  tlie  TruAteew  of  tJw?  Allmny  Anulcniy 
*j  lh«  Pfvff(*<orsliip  of  Matlu'iiuitics  aiwl  XiUtiml  PbiiuMtphy  in 
tliat  institution.  As  tJ>e  duties  of  his  ofliee  did  not  oonunenn  till 
September  of  that  year,  be  ivas  atlownl  a  practimi  vacation  uf  iilKHit 
five  montlw;  which  wm  partly  M-cupiixl  with  n  gmlogical  explora- 
tion in  the  ailjoining  counties,  ni>  iL-<KLttant  to  Professor  Eaton,  of 
the  ReiH^cLaer  School,  and  portly  dcvoUil  to  a  cooK-icntious  prtrpa- 
Vation  for  hiii  new  jia<itiua. 

In  a  worldly  point  of  view,  thi»  variety  of  ocoifiation  and  ver- 
satility of  adaptation  might  jH-riiaps  be  n^rdnl  ax  unfavorable  to 
succxiw.  A»  ft  method  of  oultun-,  it  was  of  un<)UurtioaabI«  advan- 
tage to  ha  inlelli-Tiiial  pow«-r«.  A  hanl  iitiidpnl,  i^ttb  great  capod^ 
for  dose  application,  he  accumatated  large  stores  of  infomtatioa ; 
and  in  addition  to  the  slaking  of  his  constant  thint  for  acqnirc- 
meot  ill  diSbreat  directions,  hU  leisure  was  occupied  to  a  considcra- 
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ble  extent  with  phTsical  and  chemical  investigations.  On  &»  2lBt 
of  March  1827,  he  delivered  before  the  Albany  Inetitate  a  lectofe 
oa  "Flame,"  accompanied  with  experiments.* 

Meteorological   Work. — ^The  Regente  of  the  University  of  ^ 
State  of  New  York,  endowed  by  the  State  Legislature  with  Buper- 
visory  functions   over   the  public  educational  institutions  of  '^^ 
State, — in  1825  established  a  system  of  meteorolc^cal  obeervfttion 
for  the  State,  by  supplying  to  each  of  the  Academies  incorpora^ 
by  them,  a  thermometer  and  a  rain^uge,  and  requiring  theco  ^ 
keep  a  daily  roister  of  prescribed  form,  to  entitle  them  to  tl»e« 
portion  of  the  literature  fund  of  the  State.     In   1827,  the  Ho"- 
Simeon  De  Witt,  Chancellor  of  the  Board  of  Regents,  aB8ocia.tel 
with  himself  Dr.  T.  Romeyn  Beck  and  Profeasor  Henry  of  *1» 
Albany  Academy,  to  prepare  and   tabulate  the  results  of  lb** 
observations.     The  first  Abstract  of  these  collections  (for  the  y*^ 
1828)  comprised  tabulations  of  the  monthly  and  yearly  means  <>' 
temperature,  wind,  rain,  eto.  at  all   the  stations,  an   accounts    o> 
meteorolt^cal  incidents  generally,  and  a  table  of  "  MiscellaneoiU 
Observations  "  on  the  dates  of  notable  pha<!es  of  organic  phenomena 
connected  with  climatic  conditions.     These  annual  Abstracts,    **' 
which  Henry  devoted  a  considerable  share  of  his  attention,  wC^ 
continued   through  a  series  of  years  and  were  published  in    ti** 
"Annual  Reports  of  the  Regents  of  the  University  to  the  L^ie^**' 
ture  of  the  State  of  New  York.f     The  third  Abstract  (for  18^*^' 
includes  an  accurate  tabulation  by  Henry  of  tlie  latitudes,  lon.^*' 
tudes,  and  elevations  of  all  the  meteorological  stations;  over  fo*"*^ 
in  number. 

ELECTRICAI^  BESEARCHES  AT  ALBANY :    FROM  IStT  TO  1833. 

Of  Henry's  distinguished  success  as  a  lecturer  and  teacher,      ' 
imparting  to  liis  pupils  a  portion  of  his  own  zeal  and  eamestn^^^ 
in  the  pursuit  of  scientific  knowledge,  as  well  as  in  winning  th^*' 
affection  and  in  inspiring  their  esteem,  it  is  not  designed  here  to  A*^"" 
course;  but  rather  of  his  solitary  labors  outside  of  his  profes8io«a»* 

•  TVoTii.  Albany  Intlitutc.  vol.  I.  piirt  2.  p.  56, 
^BrporU  of  Segtntt.  rtc.  Albany,  vul.  1.  igSS-iSai. 


DucouBst:  OP  w.  a.  taylor. 


21:1 


>iniuuni<sit)ng  aiwJ  difTuitin^  knmrlwlge.  Verj' 
ocdjiKitinn  of  ihe  atndcriiio  lOiair  wf  mallicmatio* 
and  phyAKS,  be  turned  lim  attention  to  the  cJcptTi mental  Mudy  of 
tluit  invHurious  agency — electricity.  Pr«fe»*or  Si-hwei^w  of 
Halle,  liad  improved  on  Oer^ted'a  galTaiiic  indicator  (of  a  Hingle 
wire  circuit)  by  giving  tlie  insulated  win.>a  iiuml>er  of  turns  arouiul 
.111  elongatod  frame  loiigitudiniklly  encItiRing  llie  <!om))iuet  nt«dlc; 
and  by  tlius  niuttiplying  tbe  eflectof  tlie  galvanic  rirc-uiti',  bad  ena- 
vert«i  it  intii  a  n^al  mttiKxtrmg  iniitrunient — a  "gnlvanoinettr."* 
Aiii)>ir>;  uimI  Arago  of  RiriH,  devdoping  Oersted's  aoiiouiivcmMit 
of  tb<!  lorriioiial  or  etjuatorial  reru^tion  between  a  galvanic  condiKrtor 
and  a  niagnetin  needle,  had  found  that  anrrulatiiig  galvanic  cur- 
rent  wm  capable  Dot  only  of  ditfli*ting  a  MMitendcil  niugnvl,  but  of 
ifcna^Uiny  mi^pietiMii  —  jx^rniaiieiitly  in  wowing  iKt!dl(?<,  and  tcin- 
jionirily  in  piooea  of  iron  wirp,  when  plaoefl  within  a  glass  tube 
around  wbiob  tlie  conjuuctivc  wire  nf  tiie  battery  had  been  wound 
iDHlo(ii«  helix;  andbad  thu.4  ertated  the  " eI«;tro-inagnet." f  Tbe 
-MwntiJie  world  van  jii.st  nmuAt^l  10  tlie  el(«M>  interrogation  of  tliis 
new  marvel,  eoeb  ([U4^tJoner  eager  to  ascertain  iix  moot  eJlieieut 
cofuliltoriis  aim]  to  iiiirreaiw  itn  maiiifnitationii.  William  Sturgeon 
of  Wimlwicli,  Kiiglaiid,  bad  ejtt^'nded  the  diHeoverira  of  Amiji^re 
and  Ango,  by  diHjMiiHingwitii  the  glaHS  tul)e,  constrwting  a  "horso- 
dioe"  Iwr.of  Mill  imn  (after  the  form  of  tlieunnni  pcrnmncnt 
magnet)  mated  witli  a  non-conducting  8ul»tan<!e,  and  winding  the 
-4X>p[)er  ooiijunctive  wire  directly  upon  tlie  lior^^tdioe;  aixl  Iitw)  thus 

*Tli»  ti>Bi*or  0*i.VAirt(iM  iiiiRliiitl  (Hnnuvervriif  rJiuuili'O-flnrtPtRlty)  U  luunUy 
ntalnrd  to  dcHlcniiT"  tmlh  Ihi-  riinynt  Bml  1t>  crncntUn:  iilllicfiigh  ttio  vhmiln^ 
«t«enr&c  pHc  ;iii^  bnUrry  nrip  rpiillf  flml  conlj IvihI  Uy  V01.TA  In  INfio.  In  thcuune 
mufltti'r  <mi«STiin  li  ni'iirnilly  iictviuiit'il  thu  ■llm'''ViTiT  of  rlwlro-niuHnulliiiu, 
Blthouiti  ho  ii-TTiTili-vWi-il  nn  i-lnt'inj-mimiirT :  iinil  iijiiMwrii  irntt'i  ^nv^  lipwi  thpl1r»t 
cTcn  10  dlscoTrr  Uio  dlrrotlvo  Ujilucnoi.*  oraourrcitt  onnnmt^ullcnorcllp.  tClEhUfOQ 
jnuk  bmbro  hia  >nii(>iiiii»'mrii<.  Oia:!  I>ai(i::<i(xi  RoUAiiMiwi,  11  i)liy*lciiil<ir  Trent, 
p«blUb<<l  In  so  llAllim  Eiirw>fiH|]f<rnf  Ihiil  r\ly.  Iht^  QaxsJiUa  *ii  Tr^nt/i,  011  111*  JTnl  of 
Aujnul.  l*i  lil»  olwcrrallon  of  llip  galvniilfl  dcllcCTIon  of  tlie  nc«dl?-  ThU  Impoi^ 
Uint  illnfovpfy  wim  nlio  publliliPd  In  rmfcmor  CJ.  Alillnl'*  "Kual  thiV>rt<iiic  ct 
•XfiMlniinnlul  nur  Ju  OalvaiiUmo  "  4Uk  PhfIi.  I'M.  |i.  IPI:  tuid  in  PrDfuauar  J.  Inint'a 
"UaiKHiKluOKlvaDlHiuK.-    NvM.  PSTla.Illl».i«N:t.U.  p-im 

iAmnalnili  rhimltrl  ile  /Tij/ffTUr, USD,  ToL  xv  pp.fR-ln),  Vam  Dtciacof  rircoht, 
In  mi  liivnnliiic  Akaiui'ii  ciiiprlmnnt,  hnd  f'lUiiil  Iliul  iiii  Imn  nr  klnhl  wln>riil!nil 
■mawl  a  iIum  IiiI»*  iw  u  'liort  hiilli.  linRnio"  imi«ci>r<Ilc  on  iiHwIns  » •^hiirsr  frutn  n 
L*TdpD  Jnr  tliniutili  u  KtnilBbt  bniat  wlr?  plimml  wLlhin  the  bImi  tubo.  CdhuduhI- 
caled  l>r  Proftaxir  O.  Moll.  (BrawvMr'*  ^inliirreh  Jtivrnai  V  ftinm,  Jaa.  1)12%  vol. 
lrt.p.MJ 
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priMltirei]  the  first  r^ciatt  cIpctnvmagDct ; — rapablo  of  Mi'<tA!iiin^ 
K'Vi-ral  pounds  by  its  uriiitittirr,  when  duly  cxfited  by  llic  (pilvanic 
CurrvDt.  He  hud  also  gn-atly  improved  icoturr-room  apfKiratns  for 
illu^tniting  tho  elect ro-ni agnatic  rcartioiis  of  rotation?,  cte,  (wlierc 
a  pcrmiiDciit  magnet  is  eniploytti),  by  tntro<bicing  strongiT  miif^etjK, 
and  had  thereby  suceixdiL-d  in  exhibiting  the  phenomena  tm  n  liirgcr 
rai[c,  wHth  a  eonsideniblc  rt-duction  of  the  batt«Ty  power.  • 

Faniday  ImkI  not  yet  coniraciiced  th«  berif«  of  ncwearchcs  vlikfa 
in  after  yoant  so  illumined  his  name,  when  Hcury  published  hi*  first 
contribution  to  electrical  Kcienee,  in  a  comtnuninition  n^ul  lieforc  tJic 
Albany  Institute,  October  lOth,  1827,  "On  some  Modifioitioos  of 
tlie  Electro-Magnetic  Apparatus,"  From  hisex|3erimcnlal  inv(«ti- 
gutiona  he  was  enabled  to  exhibit  all  the  class  illustrations  attempted 
by  Sturgeon,  on  oven  a  still  larger  and  more  conspicuous  scule^ 
with  the  employnieat  of  veiT  weak  magnets  (where  recjuirwl},  and 
with  a  stilt  further  reduction  of  the  battery  power.  These  quite 
striking  and  imexpecfed  results  were  obtained  by  the  simple  expe- 
dient of  adopting  in  everj-  «ise  wliere  single  circuits  hiid  ])revioitsIy 
been  used,  the  manifold  coil  of  line  wire  which  Schweiggrr  had 
employed  to  increase  the  si-nsibilily  of  tho  gulvanonii-ter.  He 
remarks: 

"Mr.  Sturgeon  of  Woolwieli,  who  lia.H  l>een  perlinpa  the  mart. 
eiluGCa»ful  in  t)K«C  inipn>veni<'nlH,  has  shown  tlint  a  Atrfmg  giilvxiiic 
power  U  not  (^:<S(^iitially  necei'f'ary  <A'«n  u>  exhibit  llie  exjicriiiicats 
on  the  Inrgf^t  wnle.  -  -  -  Mr.  Sturgeon's  suite  of  apjtaratus, 
though  «niH-rior  to  any  otIi«-r  as  far  il4  it  goes,  does  not  hon'e\'cr 
form  H  tximpli-tv  xet:,  sl*  in<h«il  it  in  ]>lain  tJtat  his  prineiple  of 
strong  magn(.-t-<  cannot  Ixt  inlro<lu<«d  into  e\'ery  article  ri.H|uir«d, 
and  particniarly  into  iIkis«  iutendcd  to  exhibit  the  action  of  tlie 
(firtii's  insgni'ti^in)  nti  a  galvanin  current,  or  the  operation  of  two 
eonjuiiclive  win*  on  each  oilier.  Tii  form  therefore  a  set  of  in^tni- 
tnent»  on  a  l*rgt-  muIc  that  will  illustrate  all  the  facts  belonging  to 


•TVwu.  Sk  Bnemttnpnnrnl  AriA,  rtc.  1S3V  vat.  XWI.  pp.  W/B.  till  baltDtrfof  » 
•Insl*  vininvnt)  ('aiiii>tt'<l  -nf  iwn  Itiml  tinlJow  I'luii'nnulucylladcnar  Ihln  nopfMf, 
bavlucntnoVB))lPfynnil«roriliiopl«ci^  In-tmyin  itii'iii.  IM  HiiimrdrlHl  ami  iHvnt? 
IW  •noore  IdfIio,  and  II  wrtgh*  no  more  Ihnii  1  lb  t-ou."  Mr.  Sreittiinjif  viudfr- 
Mrviully  nminlcil  Uio  t<ll*i-r  Modnl  tif  U141  HiHTlety  r-JI  tbo  EmvurBGCIiicnt  of  ArOi 
Vto.  "  tnr  bitf  liupnivi.Hl  rlcdto-iiumNvlLr  ik]ipiirii(uH-"  Iwti^rllHxl  ultu  Ifk  An/a^M  tf 
AUIm.  Not.  oat.  vol.  xll.  now  avrlc*.  pp.  asl-aul. 
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this  aaeace,  vr'uh  the  least  expetisc  of  gah'anism,  evitkntly  irquirm 
KOM  additioDal  n)odi6catioD  of  apiMtratu^,  and  panii'iibirly  in  Uio«c 
cAivt)  in  wbirli  powerful  magnets  cannot  be  applied.  And  mcli  n 
nindifimlioi)  appears  to  mo  to  l>e  obviously  pointfy)  mit  in  the  mii- 
slnK-tioii  of  PMfi'.-«>"r  Si'hwcif^r's  <.J.ilvaiii<'  Multiplier:  Ihc  jiriii- 
cipl««  nf  tJiLt  inDlriimpnt  being  dJreflly  applicabli^  to  all  ilw  cx[KTi- 
nii-nt9  in  whii-li  Mr.  Stui'g'eon*.i  improvenieiil  liiiU  to  \k  iuh-IViI."* 

Ttiv  ooilii  t-injilnyed  in  ttic  varioux  articles  rif  npiuinitiu  tlius 
inipro\'(Hl,  naniprLvfl  ii.tiinlly  nltoul  twenty  tnrni*  of  fine  oop|x?r  wire 

Lvoand  with  wilt  to  pn-veiit  mi'diUio  i^oiilact,  the  wholi?  Ix-ing  Wowly 
oand  together.  To  i?\liiliil  fur  exainpi)^  .Arn|t^re'8  ingenious  and 
d«lkate  pxpcrimeitt  xhowing  tho  directive  action  of  the  cnrth  as  a 
magnet  mi  a  gnlvanic  current  when  it*  conductor  is  free  to  move, 

^(ufniaJly  a  small  wire  frame  with  its  extremities  dipping  cither  into 
oerenry  <m[>«,  or  into  mercury  channels,)  or  its  simpler  mrfdifiea- 
tion,  the  "ring"  of  De  la  (live,  {usnally  an  inch  or  two  in  diam- 
eter and  ma^lc  to  float  freely  with  its  galvanic  clement  In  it» 
tnvn  hath,)  the  effect  was  strikingly  enhanced  hy  Henry's  nidbod 
of  suspending  by  a  silk  thread  a  large  circular  coil  Iweuty  inches 
in  diameier,  of  many  wire  eirctiits  lionnd  together  with  ribljon, — 
tlie  extremities  of  the  wire  protrmiing  itt  the  lower  part  of  tho 
hixip,  atui  soldered  to  a  pair  of  ^mall  galvanic  pliite^;  — when  by 
fiiniply  placing  a  luniblcr  of  ai-ithitattil  water  lK-n(«th,  lie  c»u»(<tl  tha 
(loop  at  once  to  a.'»ume  (after  a  few  iiM-il!iitti>iiH)  il.-<  cijuiitoriul  pod- 
liou  tran^ver^'  to  the  magnetic  tneritlian.  })y  a  »in)iliiriirrang«;nicnt 
of  two  circular  iiiiN  of  ditrcrcnt<liaaiclcrs,  oncMtspiniled  within  tlio 
other,  Amp^n.>'s  fine  diwovcry  4if  the  nuitiial  action  of  two  electric 
currrati*  on  awh  other,  wa.*  mt  strikingly  diriplayed.  Sucli  wa«  tho 
diaractcr  of  dfrnonfitrntinn  by  wliicli  the  new  I'rofwwjr  was  accus- 
tomed to  make  visible  to  hi.-'  cIil-W's  ihi;  prim-ipW  of  elcclro-magnef- 
i«m:  and  it  a  Kiifc  to  my  that  in  tiiniplinty,  diictinctiipSH,  and 
cfBcicjicy,  jfuc-Ii  H|>pur.itu.«  for  the  l(>ctiire-ruoni  was  far  superior  to 
any  of  the  kln<l  then  OJtisling. 

Sliould  any  one  be  disptiw*!  to  (>onclude  tJiat  thii*  xiinple  exten- 
•ioD  of  Sehweigtri-r'.-*  multiple  ooil  wa'*  unimportant  mid  unmcri- 
orioiH,  tlic  n-ady  answer  occurs,  tlmt  talented  an*]  skillful  electri- 


•  Tnttu.  ^tlMnw  ImtttMU:  fal.i.  pp,2I.2>. 
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dans,  laboring  to  actaio  tfae  result,  had  for  ^x  years  failed  to  make 
fiucli  an  extension.  Nor  wwi  tlui  raiult  hy  any  iiKaus  antecedentljr 
assured  by  Schweigger'a  ftucwas  with  the  galvanon«?ttr.  If  Stur- 
geonV  improveuwut  of  ecxiuoiniziiig  ihe  battery  siie  and  coiiiiiiiiip- 
tion,  hy  increasing  the_  niagiict  factor  {in  tlioae  few  casea  wliere 
av.iiblile),  was  well  desei'viug  of  reward,  surely  Henry's  improve- 
ment of  a  far  greater  e<«nomy,  by  increasing  the  cirruil  factor 
(entirely  neglected  by  Sturgeon)  defierve<l  a  still  higher  apptfitsc. 

In  a  sidiMH^uent  communication  to  SilUman's  Journal,  Henry 
rcmark.4  on  liie  results  announced  in  Ortoljer,  1827: — "Shortly 
afl^^r  ilie  pnblication  ntentioneil,  several  oilier  applications  of  tlie 
coil,  Ixsides  tlinse  desi-riljcd  in  that  paper,  wru-e  niaiie  in  onler  to 
increune  Uie  size  of  eleciro-magnelie  appai'atu?,  and  lo  diminish 
the  neocMiary  galvanic  ]M>\ver.  The  most  inti'resUng  of  iJii^u.-  wum 
ibt  application  to  a  development  of  magnetism  in  soft  iron,  iiiitcli 
more  extensive  tJian  to  my  knowledge  had  been  i>revioa'dy  efl«'fe<l 
by  a  Kuinll  giilv;mii!  elemenl."  Ah<l  in  anoihcr  later  pap<-r,  he 
r('[H.^iit<'<l  to  tlie  same  ctfect:  "  At\er  reading  an  account  of  the  ^- 
vanometer  of  Sfbweigger,  ihe  idea  m-eurred  lo  me  that  a  miti-h 
neuriir  nppmxiinuUon  to  the  theory  of  Aitiirfre  eouhl  lie  altiiitKtl 
by  inifuliitiTig  llwj  conducting- wire  ilself,  inntMid  of  the  rod  to  bo 
miignctizi^il ;  and  by  wivering  the  wholu  ^surfiiee  of  tJic  trou  with  a 
aeries  of  ijoils  in  vUw  («titocl," 

The  eU'ctro-nuignct  figured  and  d<.'»erilK<d  by  Sturgi-on  (in  bis 
cnmmunicntion  of  NuvomlKT,  lJ42u,)  consisted  of  a  small  bar  or 
stout  iron  wire  bent  into  a  fl  or  horse-shoe  form,  having  a  copper 
wire  wound  loofvly  luvund  it  in  eightei'O  turntt,  with  the  ends  of 
tlie  win.'  dipjiing  into  niirr-urv-ruiis  connected  with  the  resjwctive 
poles  of  n  buttery  having  130  i^iuarc  inches  of  at^'tivc  Burlace. 
This  was  priiliiibly  the  oidy  clwlro-niiignct  then  in  existence, 

111  June  of  1828,  Henry  i:xhil>iti.d  Ix-forc  the  Allxmy  In^titate  a 
«m»ll-«iz<xl  ek-ctro-niagnH  dosely  wound  with  wlk-twered  copper 
wire  alwtit  oni'-thirtielh  of  an  inch  in  dianicliT.  By  thus  insulat- 
ing the  condueting  wire,  iiiMtud  of  the  magnetic  bar  or  core,  he 
was  enabled  to  employ  h  romiuu-t  coil  in  clow  juxtaputition  from 
one  end  of  the  hur«e-«hoi;  to  the  other,  obtaining  thereby  a  mud) 
larger  number  of  cirtTuits,  and  with  wich  circuit  more  nearly  at 
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right  angles  witfa  the  magnetic  axis.  The  lining  powvr  of  this 
iiiitgiiiH  »  not  stnteJ,  Uiougli  it  mii.'>t  obvioiiiiily  liave  I)H>ii  much 
more  powerful  tluin  the  one  described  by  Sturgmn. 

Ill  Miin'-li  of  1829,  Henry  exhibitol  before  tJie  Institute  a  some- 
what liirjfi^r  magnet  of  liio  winie  chamnlcr.  "A  nxiiul  pia^  nf 
Iiroii  about  oiie^unrter  of  an  iricli  iii  iliitinolvr  wiu*  bent  into  tJie 
u.'iual  form  of  a  honwv^tofr,  and  in.ili'itil  of  liN3»('ly  culiinj;  aniiin<)  it 
'U  few  feet  of  wire,  m  i.i  iL'iually  iltstTJbeti,  it  vfivt  lightly  wound 
with  yJi  feet  of  wire  oovennl  with  «iik,  *t»  us  t«  form  bIwuI  -100 
lun»;.n  [lair  of  small  giilvanic  pliiUw  which  tonld  l»c  dipjHil  into  a 
tiimbltir  of  diltiicil  acid,  wa*  !H>ldon.tl  to  the  ewh  of  this  win-,  and 
the  wholv  mounted  on  n  vtand.  Witli  thcM  i^mall  platoK  ihu  hoi>c- 
shoe  beaime  much  mun-  [wwi-rftdly  niii^nctic:  than  anothor  of  the 
eatne  .tiw  nnd  wound  in  the  ib^uul  inn»n<T,by  tliv  applit-ation  uf  a  bat- 
*«rj- eompiwcd  of  28  plattw  of  i-oppcr  und  zinc  eweh  8  in<-h«  (tqniirw." 
lu  thiM  fMav  the  coil  wui  vrouitd  ujion  itMflf  in  stiucusttive  laycn, 

^K      To  Henry,  therefore,  lM<Iongit  thit  exclusive  ovdit  of  having  first 

^■WxMitrtrtirtrtl  ih(;  magnetic  "rijiool"  or  "Imbbin,"  that  funn  of  (wil 

ccimX!  tniiversally  cinploywl  fur  t-viTy  ujiplitiition  of  elwlni-niii(;iwt- 

Hasm,  of  induction,  or  of  inugneto-<-l(Y'trioi.    Thi»  wan  hiit  finst  gnsxt 

Bc^oiitribntion  t»  the  ttcicTKi'  and  lu  tlic  art  ol'  galviinic  mu^it'tizulion. 

H       In  tli<;  littler  ]iart  of  1829,  Henry  still  further  inen^ii£ed  the 

Banagnetic  power  derived  from  asiugle  galvanic  pair  of  small  size, 

■jy  a  new  nmingemeDt  of  tJip  coil,     "  It  consisted  in  using  j-everal 

•strands  of  wire  each  covered  witli  silk,  ingtead  of  one,"     Enipl<)y- 

ing  a  horee-fthoe  formed  from  a  cylindrical  bar  of  iron  half  an  inch 

in  diameter  ami  alwiit  10  inches  long,  wound  with  30  feet  of  toler- 

ubly  fine  copjxT  wire,  he  found  that  with  a  current  from  only  two 

mad  ti  half  square  inclics  of  zinc,  the  magnet  held  14  pounds. 

AVinding  ujKtn  lis  arms  a  Wfond  wiif  of  the  same  lengtli  (30  feet) 

I"Whoe«  ends  wcry  similarly  joined  to  tlie  same  ga]\-anic  jiair,  he 
found  that  the  magnet  lifted  28  pounds.  "With  a  pair  of  plates 
4  inches  by  6,  it  lifted  39  pounds,  or  more  than  fifty  times  its  own 
weight."*  On  these  results  he  remarks: 
•  It  mut  not  b«  ftinrotttn  that  nt  tli«  Um«  when  (hli  ui>in1inniUI  inij;ii«l 
w»«  miulv,  tho  utrDnttMt  If  nol  il>«^  only  alMtr»«IUU[iict  in  Kiinj]>p  wiu  liiiit  >if 
STVKOKOot,  miBblu  or  >uii|iurUn||  U  jwuik)*,  wIUi  I8D  *>|iinrii  liicliui  uf  xliii:  ■u^oa 
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"  Tliese  experiments  conclusively  proved  that  a  great  development 
of  magnetism  could  be  effected  by  a  very  small  galvanic  element, 
and  also  that  the  power  of  the  ooil  was  materially  increased  by  mul- 
tiplying the  number  of  wires,  without  increasing  the  length  of  eadi. 
The  mnltiplication  of  the  wires  increases  the  power  in  two  ways: 
first,  by  conducting  a  greater  quantity  of  galvaoism,  and  aecondlj, 
by  giving  it  a  more  proper  direction ;  for  since  the  action  of  a  gtl- 
v-anic  current  is  directly  at  right  angles  to  the  axis  of  a  magMtic 
needle,  by  using  several  shorter  wires  we  can  wind  one  on  each  inch 
of  tlic  length  of  tlie  bur  to  be  magnetized,  so  that  the  magnetifim  of 
each  inch  will  be  developed  by  a  separate  wire.  In  this  way  the 
action  of  each  parl.icular  coil  becomes  directed  very  nearly  at  ri^t 
angles  to  the  axis  of  the  bar,  and  consequently  the  effect  is  the  great- 
est possible.  This  principle  is  of  much  greater  importance  when 
large  bars  are  iised.  The  advantage  of  a  greater  conducting  power 
from  using  several  wires  might  in  a  less  degree  be  obtained  by8nf>- 
stituting  for  them  one  lai^  wire  of  equal  sectional  area;  but  in  this 
ease  the  obliquity  of  the  spiral  would  be  much  greater,  and  cons- 
quently  the  magnetic  action  less."  * 

But  in  the  following  year,  1830,  Henrj'  pressed  fonrard  hia 
researches  to  still  liigher  results.  Assisted  by  his  friend  Dr.  Philip 
Tcn-Eyck,  he  proceetled  to  test  the  power  of  electro-magnetio 
atf raclion  on  a  larger  scale.  "A  bar  of  soft  iron  2  inches  square 
and  20  inciics  long  was  l>ent  into  the  form  of  a  horse-shoe  9  iaw^ 
high ;  (the  sharp  edges  of  the  bar  being  first  a  little  rounded  by  «"* 
hammer;)  it  weighed  21  jMunds.  A  piece  of  Iron  from  thesU"* 
bar,  weighing  7  ijounds,  was  filed  i>crfcctly  flat  on  one  surface  K^ 
an  armature  or  lifter.  The  extremities  of  the  legs  of  the  hoiw*!"* 
were  also  truly  ground  to  the  surface  of  the  armature.  Around  wB 
horse-ahoo  540  feet  of  copper  bell-wire  were  wound  in  nine  coila  of 
60  feet  each ;  these  coils  were  not  continued  around  the  whole  leng™ 
of  the  bar,  but  each  strand  of  wire  (according  to  the  principle  befim 
mentioned)  occupied  about  two  inches,  and  was  coiled  several  tinio 
backward  and  forward  over  itself.     The  several  ends  of  the  *"** 
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were  left  projwiing,  and  all  iniinlxTtil,  jtt  thni  the  first  nml  the  last 
end  of  each  stnuid  niiglit  he.  ir^lilv  (liKtiiigi)Utiv(l.  In  lliU  manner 
ve  formed  an  cxpcrinttWtJi!  magnet  on  &  Utrf^  Kai\p,  with  vhich 
several  eombiiMitiun.i  of  wire  <i>iild  Iw  iiiaiU'  by  miTt'ly  nniting  the 
difTcrent  pngwliug  «ti<i».  'i'liiw  if  tlic  wci>nd  end  of  the  first  wire 
he  soldered  to  tl»c  Gnct  end  of  thv  itc^i^nd  wire,  tind  m  on  through 
nil  the  series,  the  whole  will  form  n  cmtimied  coil  of  one  long  wire- 
By  (Mildering  dilTereiit  ciid^  tin-  whole  may  l>c  formed  into  a  double 
coil  of  half  the  kugth,  or  into  a  lri|ile  ooil  of  one-third  tlic  Iciif^h, 
Ac.  The  hor>«-*lKw  was  siisp(-n<l«l  in  a  strvMig  n^tangnlar  wooden 
frame  3  feet  9  ineh<t«  higli  and  20  in(-h<^  wide." 

Two  of  the  win*  (one  fn>m  oaiJi  extremity  of  the  1<^)  when 
joined  tcgrther  by  soldering,  «»  a*  to  form  a  single  cirtmit  of  120 
feet,  with  it«  extreme  einU  cwiinee(iL<]  with  the  battery,  iiroduend  a 
lifting-power  of  60  }Kiund)<.  Tlio  Hime  two  wirot  being  jieparaUrly 
connected  with  Uie  sunic  Ijiitterj-  (forming  n  double  circuit  of  60  feet 
effldi),  a  liHiiig-power  of  200  jioiindu  wna  obtaine<1,  or  more  than 
three  times  the  [HiwiTof  tlte  ffiriiH-naw;  wilh  ihc  same  vtirv.  Four 
wimt  (two  fnirn  ejieh  extri'niity  of  the  li^)  In^ng  i^ei«initely  coii- 
oected  with  (be  Inltery  (forming  four  eireiiit*}  gave  a  lifting-]N>wiT 
of  500  poiimls.  Six  wires  (tlirw;  from  ejwh  k^;)  united  iu  three 
pairs  (fonning  three  eireuit*  of  180  ft^'t  eaeh)  gave  n  lifting-ponxT 
of  290  pound*.  The simm si x  wires  Iw^ingwipftnitclycwnnecled  with 
the  buttery  iu  »ix  indc]>endent  einruit*,  pro<lnce<I  a  lifting-jrower  of 
^70  pound*,  or  very  nearly  double  that  of  the  same  win«  in  double 
lengths.  When  nil  the  nine  wirw  were  si.']Mirate]y  iiUjwht'd  to  tlte 
battery  a  li fling-power  of  650  pounds  wa»  evoked.  In  all  IIkw? 
ex]>eriment«  "asmull  single  battery  was  used,  consisting  of  two  eon- 
ceDtriccoppcp cylinders,  with  zinc  between  them;  the  whole  amount 
of  line-surface  expciwd  to  the  at-id  from  Ixith  sides  of  the  zinc  was 
twfvfiftlidof  a  M]iiiirt^  foot;  the  Iwttery  reqnire<l  only  half  a  pint  of 
dilute  and  for  iu  xiibineR<ion." 

"In  order  to  usei'rtnin  the  effwtof  a  very  iuiiall  galvanie  eU-mejit 

on  thi.4  la^re (quantity  of  inm,  a  pair  of  plaus  rxaollif  unr  ineii  upuire 
attaehtd  to  all  the  wiree;  the  weight  lifted  wa»  85  pouotbt." 

7'or  the  purpose  of  obtaining  the  maxinnim  attractive  [xiwer  of  (hi* 
*,  with  itfi  nine  inde|)eDdcnt  coils,  "a  small  hnuery  formed 
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with  a  plate  of  idnc  13  incht's  long  and  6  wide,  nnd  eihtouikIM  by ' 
copper,  n-os  eub&dtlltcd  for  the  gnlvauiv  clemvat  used  in  the  fortucrj 
experiraonta;  the  weight  lifted  in  this  case'fcaa  750  pounds."* 
iniiatrutioR  of  the  feeble  power  of  the  magnetic  poles  when  oxert^l 
eeparately,  it  was  found  that  with  prerisely  the  same  armngenieiit 
giving  a  hokliiig  power  of  750  jtomida  to  the  double  contact  arma-i 
twit?,  either  pole  aloiie  was  capable  of  sustaining  onir  5  or  ff 
pounds;  "and  iit  this  case  we  never  succeeded  in  making  it  lift  the 
armature — weighing  7  pounds.  We  have  never  seen  the  circum- 
Btancc  noticed  of  so  great  a  dififercnce  between  a  angle  pole 
both." 

Hfixr^H  "<^iitnlilif"  Miujitrt  i-miijiarvl  willi  Motfg. —  .-Vbout  tli« 
8aitic  tiiiiu  tlinl  Henry  wait  developing  IJiiit  wonderful  {Hiw^r  in  the 
el«;tTO-wiagnct,  Dr.  (!<rnird  Moll,  Profwwor  of  Nutunil  Philiwophjr 
in  the  University  of  Utrw.'ht,  wu«  eiigftgt'ii  in  ft  isiniilar  n-scarcb. 
In  u  pa[>ur  published  in  tlie  Inttvr  {Kirt  of  1830,  Uvt  istali^  lliat  his 
attirntiou  wu*  drawn  lo  titc  ck-clro- magnet  of  St«rgw>n  in  1828, 
diirini;  a  vi^iit  to  I*ondon.t  "Tliis  Hj)pnnittiM  1  .-.-iw  in  182^  at  Mr. 
WiitUin«V,  curator  of  philosoiiliic^d  apjuimtiiK  to  the  l^ndoD 
Univcisity;  and  the  horss*hoe  with  wliieJi  he  jKTformod  the  experi- 
ment, l)eciuiie  capable  nil  at  once  of  siipjwrling  about  nine  poumls,! 
I  immediately  determined  to  try  tliu  elli.et  of  a  larger  galvanic 
apparatus  on  a  bent  iron  cyliudrieal  wire,  and  I  obtained  results 
which  ap[)ear  astonishing,  and  are — iis  far  as  the  intensity  of  mag;- 
nctic  force  is  concerned,  altogvtlier  new.  I  have  aniiiously  lookea 
eince  that  time  into  diRereiit  M^icntilic  continental  und  English  jour^ 
nals,  without  finding  uny  further  utierupt  to  extend  and  inipro\-e 
Mr.  Sturgeon's  original  exiKriiiicnt."  Moll's  firet  magnet,  a 
horsc-ehoc  formed  of  a  nuind  Iwir  of  iron  atx>ut  one  inch  thick,  was 
about  eight  and  one-half  inch«»  in  height,  mik)  hiul  n  wnippol  cop- 
per wire  of  about  ont^-eightlt  inch  diatucttir  eiiiliii  eighty-three 
times  around  it.     Tl>c  weight  of  the  horm^^hoe  and  wire  was  about 


•snnmiui'i.fin.JtniraatVA'^'n'vi.  Jnn.  Itni.  vol.  xls.  pp.WI.MB. 

t  Itibliaihtttai;  ftViAmvceto  4m  AChicm,  etc.  Sept.  ISSD.  vol.  XlV.  tp.  IS-V.  AlM»  J 
tnirglt  Jiunnt  </  Arimor.  OeU  IWO. 

1I.\t  thf  dntn  n<n'iTr<l  lo.  tintry  linil  slrMwljr  (-xhlbltpil  hvR>r«  lh«  Albasf] 
tal«,  a  uueh  morp  powerful  magncrLJ 
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flvcpoHudit;  of  the  amiature,  about  one  aiul  on^fourth  pounil;  and 
with  a  single  ^Ivaiiic  jKiir  whose  acting  zinc  Rurfaiv  wa.^  about 
eleven  Miuare  feet,  titc  ettK-tro-magiiet  nupporteil  about  HO  [K>iin<J«, 
WitK  couiiiHi-t  »il<]itio4tH,  the  load  itiuld  be  increa-ied  tn  75  poiiiidfi. 
An  luldiiiuiiiil  gnlvaui<;  jxiir  nf  about  »\x  tuiunrc.  ftvt  vim  aiiplic>d 
without  iiicrviKiiig  the  [lower  of  the  niagiiet.  Anolhi^r  horvi>-««hoc 
alxjiit  twelve  uiiil  a  hiilf  iiic'h^s  in  htright,  foniuid  of  u  nid  two 
aiid  Miofourth  iiicht^  in  diniuiat-r,  wan  ]ir(>|Kirn.l  by  Profi»M>r  Moll, 
witli  a  bnws  wire,  one-<:igbtli  of  an  inch  tliiiJt,  wouinJ  uround 
it  iu  forty-fiMir  tmiU;  the  weight  of  Ihi^  whole  iH-ing  aboni  twuity- 
«x  |muik]m.  With  the  giilviinic  eU'incnt  of  elevitn  i»i]iiart;  fi-et, 
tl)i«  niagnet  lifted  I3S  [KHiniN.  The  Uirg(«t  looil  thi^  magnet  was 
alVTwnrxl  nutdi;  (o  ^n|i))iirt  wm<  1->I  [hxiikIs.  * 

Ak  !<<H>n  »■■<  the  noconut  of  Moll's  iii^tgiiet  reaclicti  ihiti  eonittry, 
(late  in  Otttolxtr,  or  early  in  Noveinl»er,)  Henry — who  had  obtained 
Aim]  luwl  jiublii-ly  c-xhibiUHl  nearly  two  years  pre\nou»ly,  ponHitK-jra- 
bly  liigber  nniilu,  and  utio  realized  that  tliej%  was  nt  least  on<:  very 
im[>orliiii(  dilTereiiee  of  conatniction  Itetween  liifi  own  magnet  and 
liial  of  thv  DtibJi  tiavuni,  felt  it  a  ihity  at  once  to  |>tilili!tli  llie  detniU 
of  Im  own  rwesinJiix*,  in  a  more  jmhlio  form.  He  atwordingly 
pnx'eodwl  in  the  liittor  ]iart  of  N«vonilH--r>  1830,  lo  write  out  a 
dcwriinion  of  Iiii*  (onm-r  ex]X'rinuriljt  ftn<l  re^iiltn,  which  lie  for- 
wanlcd  tw  Sillimnn's  Amcri<^ni  Joiirniil  of  Si'ienw,  (tlum  [)ub]i:<ih).-d 
only  (iiianerly,)  in  time  for  in.Hcrlion  in  tlie  forthcoming  nnnilKT  of 
tliut  jouniul,  for  January,  1831 ;  eaa-sing  a  <x>iiv  of  Profc»*or 
SIoir«  ]Hipcr,  tnkcn  from  Brewslt-r's  Kdinbui^h  Joumnl  of  Science 
for  Octolxir  isyo,  to  be  inserted  in  the  same  number.  At  the  con- 
clusion of  his  own  article  he  remarks:  "The  only  effect  Professor 
Moll's  paper  has  had  over  these  invcsti^tions,  has  been  to  hasten 
tlicjr  publimtion:  the  principle  on  which  they  wore  instituted  wys 
known  to  as  nearly  two  yeurt  Binw,  and  at  that  time  exhibited  to 
tlie  Albany  Institute." 

Comiwirihg  now  Moll's  resultit  with  Henry's,  —  we  find  that 
Henry's  magnet  of  November  or  I)e<«mlier,  1829,  (a  liulf-iiK-h  b«r 


*Btwttvn  BlIiAvTgh  Jour.  ScL  Oct.  ISN,  vol,  hi.  H-  >.  pp.  300^4.    Ad  dccoUdI  Of 
Moll's  mucaM  li  tlM>  divan  In  (hp  .AnnolM  di  CMmir  cl  dt  Fhoitiiur,  VXl.  vol.  i. 
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of  iron  covered  with  several  strands  of  wire,)  excited  hy  a  galvanic 
pair  of  onc-eixtli  of  a  equare  foot  of  zinc  surface,  sustained  S9 
pounds,  or  more  than  fifty  tiiucs  its  own  weight;  while  Moll's  msig- 
net  of  about  double  the  dimensions,  employing  eleven  «quan>  feet 
of  battery,  lifted  only  75  pounds,  or  fifteen  tim<«  itfi  own  wet}>ht. 
That  is,  Henry's  maj^tn-t  while  aiwjtit  only  one-seventh  of  tlK'  wtipht 
of  MoII'm  (without  their  wrappings)  supported  more;  than  luilf  ihi- 
load  of  the  lattrr.  Or  comparing  their  larger  mugnets, — while 
Moll's  twelve  imd  ii  half  ineli  magnet  (of  two  and  a  (jiiiirter  im^h 
Imn)  lifUid  as  its  %ntiit.vl  effort  IM  pounds,  (u  n^iilt  tvttli  wliii^^h 
tli«  autlior  justly  felt  cklisl,)  Heary's  nine  nn<l  a  liiilf  inch  magnvt 
(of  about  the  same  siasl  iron)  lifted  7Sf>  jwinid*;  or  nboiit  five 
tinws  its  maximum  h>ail.  Hut  the  ni(«<t  nurpriKiii^  4-onlni^  U-twei-a 
the  two  i^rivi  of  ex[HTiniciitJf,  rwulltng  fnun  thcirdiflen^nt  dystcnis, 
\vns  tlie  i-minnoHS  diHen-nou  of  battery- [wiwer  re*i|Ki"tively  ajipliivl; 
—  Moll  jnishiiig  hii*  up  to  wvetiiitm  Mguare  feet, — H«iry  rotltio- 
ing  hi»  in  t)u*  first  cnsc  to  onc>sixth  of  h  squara  footj  aitd  in  the 
latter  eow  obtaining  his  five-foUl  duty  with  ono-eh-\'enth  of  the 
qiianlity  of  galvunie  current.  Thv  pliil(i*o[»lii'r  of  Utn-chl,  Uiough 
he  evidently  renliwd  with  him  of  Albany,  the  iiiiporbLncc  of  cloeo 
winding,  enipliiyed  but  a  wnglc  layer  of  coil.  TIio  latter,  by  meaiu 
<if  well -considered  trials  hod  ohcertainol  the  great  iiierea.'W  of  ntag- 
iielic  foree  resulting  from  a  consi<ieral>lfi  nuniljer  of  coils.  On  the 
theoretical  grounds  assigned  by  Henry  tlierefore,  &[oIl'ci  single 
oonducUng  wire  of  one-eightli  inch  diameter,  while  tieetrUtilfy 
(■«{aivalent  to  some  half  a  dozen  of  Heniy's  cnnductii^  wires  (of 
tlie  same  length  and  collective  weight)  would  be  nuignttiraUxi  inferior 
iherelo — for  Mjual  iron  cores. 

Notwithstanding  tliat  Heniy's  successes  were  thus  both  earlier 
and  luure  brilliant  than  tiirae  of  Moll,  tlie  two  names  are  usually 
iL-six!iateiI  It^igetlier  by  European  writers  in  treating  of  tJie  develop- 
nicnl  of  tin;  ^ll^JIM;t.* 

•FAnAVAV  tn  Mibicqumtly  lavMUgniinje  the  midlUoni  cf  rhIvohip  ln4aMlaa, 
rtOrieJ  witli  aptiniliuUun  to  lit*  kkw"''!''  "f  Mni.t.  nii<l  HmHT  aa  l>«t  iTulPuIalnd 
to  jinxliioii  Uir  riTii'iJi  nniKbt.  In  miixirurlliiK  tila  iluplvi  hclid  Iiir  (iliAcrrliiK 
the  direction  tt  tho  Indu'.'iHl  cutrL-nl.  Iiv  buwcvvr  BdopMi]  UtuiKT'S  iii«41iad  tgr 
wlndlnc  twelve  eolla  of  capper  wire  coch  lwoiily-«(rv™  tae\  lotiE  — '^ne  Upon  Uii 
oth-r.  i7>A».7V«Ai.  A«w..«)r,Nov.34.l!«i,  v»l.02xn.frnrin2,)pp.]3a.BDd]SBL  lb- 
ftrrinu-nlnl  RftffireJu%,  Vic,  V41I.  I,  jirE,  tt,  p.  3:  kn^  urL^T.  p.  lA.l 
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Ueitr^i  *' /iitoiwly  *'  Maffixei. — But  Ilenr^'V  remarkable  paper 
cf  January,  1831,  ouitainH  -iiill  another  ori^nal  contribution  to  ibe 
theory  uud  practlw  of  oledro-mngncrtics,  no  le»t  important  tluin  his 
iuvcDtioti  of  \X\c  iiiHgiieiiit  !<[>ou).  \\'lii)e  Moll  hail  (^ntteavoreO  (b 
induce  strong  iiuigii«tlsm  by  tlie  iifie  of  a  |)OW€rful  "(|uantity"  bat- 
tery, Himi^'  liiul  lulHinnl  lo derive  from  a  minimam  galvanic  jtowcr 
its  Diuximuoi  iimgnt^tiEing  eflect:  and  in  hie  varied  experimenls  on 
tboK  two  fadore,  li«  (lUtfivered  very  ourious  and  unsuspected  rela- 
tioiM  bftwwu  llivin.  A  gnat  inajority  of  inveetigatore — after 
having  definiloly  it$(«rtained  the  striking  fact  of  the  great  inferi- 
ority in  iiiagiiolixing  jMwer,  of  a  single  long  continuous  coil,  to  « 
pToponionally  ^hortenixl  circuit  of  multiple  coiU, — would  naturally 
have  been  led  to  alandon  all  further  in%i:8tigstion  of  the  feeblvr 
system.  Henry  how^evcr  rcrognizcd  in  this  a  field  of  instruetivo 
inquiry:  and  for  tlie  first  time  showed  that  the  coil  of  ehortatid 
□unH-rML"  circuits,  least  affected  by  a  liatteiy  of  many  pairs,  was 
on  tlniointraiy  niosl  reaponwive  to  a  single  galvanic  element;  while 
tbe  single  extended  coil,  least  infiueuced  by  a  single  pair,  was  most 
exeited  by  a  liattery  of  numeroua  elements. 

Tin--  illiLntrioui)  IjitpUn*  had  ftuggeeted  to  Ampfve  in  1820, — 
immediately  upon  the  (lis<x)vcr\'  of  tlie  gal\~anometer,  that  it  would 
be  deiirable  to  test  tlie  deflection  of  the  needle  through  a  long  cir- 
cuit of  eonjunciive  wire.  The  latter  having  made  ihc  exiieriinent 
"through  a  very  long  conducting  mre,"  (the  lengtli  of  which  is 
not  fltatetl,)  and  having  found  the  result  "(ttmpletely  su««*«iful," 
,had  remarked  in  a  paper  presented  to  the  "Roval  Academy  of  Su- 
enoee,"  Octolwr  2nd,  i82(),  tliat  by  sending  the  galvanic  current 
through  long  wires  connecting  two  ilistant  stations,  tlie  deflections 
of  incloMxl  magnetic  needles  wouhl  constitute  very  simple  ami  effi- 
denl  tiignah)  for  an  instantaneous  telegrapli.  * 

Peter  Barlow  the  eminent  Knglisli  mathematician  and  magnetician 
taking  up  the  suggestion,  ha<l  en^leavored  more  fully  to  test  its  prao- 
tkability.  He  Iiil*  thiw  stated  the  result:  "  In  a  verj-  early  stage  of 
deotro- magnetic  experiments  it  had  been  suggested  that  an  instan- 
taneous tel^rraph  might  be  established  by  means  of  conducting  wires 
and  compo^Ms.     The  details  of  this  contrivance  are  so  obvious,  and 
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tJie  prinoiplfi  on  wliioh  it  in  foundod  no  well  iintlt^nitooi],  tliut  thorc 
wik*  only  oiie  <)iia)ti<>n  wliicli  could  reiulrr  iIk-  tmuIc  doiihtrtil ;  and 
iliw  was, —  ift  tltarc  any  dimiiiiiUon  oC Hlw-t  iiy  litiirlln'iiiiip  tin"  t-on- 
diidiugwiix;?  It  had  Ix^t^nsnii)  that  ttk-elenrio  tliiiil  rmmticoninma 
[tin-Toil]  clet-triciil  Imllcpy  had  \Kva  tnutsmiinid  tJirrKigli  a  wire- 
four  niilot  in  Icnfjlli  witliont  «ny  j«eiwilik-  iliminntion  of  i.-flert,  and 
Id  cvi-ry  npiiearanoo  iiiNtaiilaneoiwIj-;*  and  if  fliid  niiould  bi?  found 
to  be  the  oux-  with  th«  ^Ivanio  vircuit,  then  tio  quedUon  could  )>e 
cntortainwl  of  th*  pnu-tinihility  unii  utilitv  of  tho  )>itgg(9tion  above 
advert^  to.  I  wuh  lhi.-n<fore  induti'd  to  iiiakv  Uiu  (riul ;  but  I  fouud 
such  a  icn^ibk'  diminution  with  ouly  200  feet  of  win.-,  ag  at  onoe  to 
convince  me  of  the  impnu'timbtlily  of  the  Hrhcmc.  It  Iitl  mc  how- 
over  to  un  tn<]uiry  im  to  the  <»uec  of  this  diminution,  und  thi:  laws 
by  whieh  it  is  governed. "t 

Henry  in  his  researches  just  refcrr<.'(!  to,  (luwisted  by  his  fricod 
Dr.  Ten-Eyck,)  employed  a  small  electro- magnet  of  om--<{uartcr 
inch  iron  "wound  witli  about  8  feet  of  copper  wire."  Excited 
with  a  single  pair  '"composed  of  a  piece  of  eino  plate  4  indicn  by 
7,  surrounded  witli  copiwr,"  (about  5S  sfjuare  inches  of  zinc  sur- 
face,) the  niaj^et  sustained  four  pound>t  am]  a  lm)f.  With  alMUl 
600  feet  of  in!iu1alcd  copjwr  wire  (O.045  of  an  inch  in  diameter) 
interposol  between  the  buttery  and  tlic  nuignet,  its  hAing  power 
was  reduced  to  two  ounw^^; — or  aWut  3(J  times.  With  double 
this  length  of  wire,  or  u  little  over  1000  feet,  interposed,  |}ie  lifting 
power  of  the  m)i<;net  wtt*  only  half  an  ounce:  <hus  fully  confirm- 
ing tlie  rwulta  obtained  by  Burlow  with  the  galvanometer.    \\' 


itj^j 


•[SAbVA  lit  ITW^  hiwl  •uiwi'nfutly  wurki-d  iiii  iilMlrla  Ul«|n|rti  rrom  Madrid  to 
Amnjuu,— BillilJUicoofaDniUf*.  iTiiriil>ull>/,V»f/r"..Vayi««eIW*iJTaj)h,tonl,«L»«t 
|ip.  31,21.)  Prli^Itiinal  nr  nin-liitiilail  elMii1i-li>- dor*  noIaMDrrtiOiiii'iiUw  of  mtlM- 
■iic'K,  THit  only  tlniwbih'k  l<>  IIa  applluilluiit  U  Ihv  lErinbUy  ) ni^nvjiiitl  dlOlrutty  of 
iDiuluUoa.J 

(  "On  ilic  Ijim  of  BIwtra-moKnpUc  AfUfm.''  XJinbur-jh  PMUmjMtalJoamal, 
Jim.  l^V,  T<il.  xh.  pp-  lOA-UH.  Ill  '^ifilHTiiiiiMti  iinil  ju"Uni«Uoii  of  Dill  illapoQm^nf 
Judcmcnt  fiotn  ■oblghiiniullKirlty  iii  muciipllui.  U  miul  be  rcincnil>««t  Ifinl  boUi 
III  llie  imlvonomclM  Olid  In  Iho »1cpI nwnoniiot,  Iho  pdU  licat  colmilnii-il  to  imnloM 
Unpi  pffmrUk  mill  th»t  I't  IniM  rnMntniirKi  whli'li  iiiiriirliiiinluly  win  niii  Uiut  bHt 
ndaptM  la  »  long  trltrult,  UD  llie  otbrrbnnrl.  Ili<'  iii'ihI  TinrlvDl  inagnrturolva- 
riomelFr  wo*  not  rouml  !■>  bo  ini proved  Id  muU  bj-  IncrcatlnE  tho  number  of  g*l- 
viuile  clciDOitU.  Bahu'W  Iii  liln  tiKjulry  M  Ui  Uxc  "law  of  illtiilduUou 
(erronruiiKly )  !<■  rt>c>>nl  Uiu  mlkWnca  of  UiW  coiiiluollnii  wire  sm  lii<n«liis  In 
raXiO  ot  Ihe  i^arr  Jval  ot  lU  Ivnitb.    (pp.  110,  HI.? 
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mull  ^IvanSc-  i«!r  2  uiclitf*  w)unK-,  ntHittp:  tlirough  the  mma 

length  nl'  witv  (civcp  1000  ftt't,)  "llw?  iimgnctittm  vnw  scttrccly  ob- 

«er\ii)Ic.>  in  Utc  Iior«i>«[ioo."     £in]i1ciyiiig  ticxt  n  titiiiKli  liattcry  of 

2S  [aire,  liaviiif;  the  Kimo  Kino  isiirfiiw  (u<  prcvioiwly,  tlie  mapitt  in 

dirvct  wjooeftiun,'  (which  \ni£orv  hiid  PiipporUtl  lour  and  a  ba3t' 

B  poaods,)  now  lifted  but  seven  ouaou; — not  quite  half  a  pound. 

V  3ut  with  the  1060  foot  of  c-oppcT  wiro  (a  little  mure  tliun  one-AlUi 

H  of  a  mile)  8iifipendi<d  scvcml  tim<!S  ocrom  (he  liirgc  room  of  the 

f  Academy,  aod  placed  in  the  galvunic  circuit,  thu  sime  magnet  eua- 

lainnl  eight  ounces:  thut  U  to  hiv,  thv  current  from  the  galvanic 

Cmugh  produced  greater  mi^ictic  effect  afU-T  travenung  Uiis  length 

«Df  «ire,  than  it  did  n-ithout  it. 

B        "Prom  tliix  experiment  it  appears  tlint  the  current  from  agol- 

^^vanw  trough  i»  onpohle  of  prodiiciiif;  irrratcr  magnetic  effort  on 

^Kt(i  iron  aftiT  travensjng  more  tliiin  (nn-lifih  of  a  mile  of  intcr- 

X^-ning  wire  tlian  wlu^n  it  jui>«wii  only  through  the  wire  fturntnixliiig 

t-liv  nuigiiet.     It  is  piisrtihie  that  lh<-  ditTirent  ftfati>»<if  the  tixmgli 

"Wttli   rwi]KTt  10  drynttw  mny  Imve  exern-d  some  influencv  on  this 

*~«mBrkabte  rotult;  l»nt  tJuit  the  efTeet  of  a  eurrent  from  u  trough  if 

Kaot  inm.'ciM-d  i.-<  hut  sti^hlly  dimimahtHl  in  pa'^^ing  through  n  long 

'^virt*  is  evrtiLin,"     And  ut^cr  Rpe^rulaling  nil  tliLi  new  and  lit  the 

t^mu  eonwwhat  paradoxical  kshH,  !>ugg«Hting  tJint  "a  eurrwit.  IVoni 

^kL  trough  [)om»t$c»  mon^  'priij<-ctili-'  force  (to  ii.'«o  Professor  Hare's 

^^xprMBion,)  and  appmximatci<  .loniewhat  in  'intoiutity'  to  tlic  vleo- 

t-rii^ty  IVom  (ho  common  miu^tiinc/'  Hi-nry  concludes:  "But  be 

tilts  OS  it  may,  (he  fact  that  tlie  magnette  action  of  a  currt'tit  from 

Ik  trough  v  al  l(«,«t  not  Hensihly  dimini.-h4Nl  by  [uii«<ing  through  a  long 

'Mrire,  irt  directly  appliathle  t"  Mr.  Barlow'*  proji-et  of  forming  an 

<±1ectro-in]igiietjc  teJegniph;*  and  it  i.-*  al«o  of  m-itorial  conse<]ueiicc 

i»i  tlie  omwtrue(ioii  of  the  gidvanie  enil.     Krom  tJiem.'  cx)ivrinientii 

it.  v.  evident  tltnt  in  forming  tiic  coil  we  may  eitlier  ut>c  one  ver)- 

long  wire, or  wvcnd  slioner  on«<,  v»  the  drvumi^tanec^  may  n^quirc: 

in  the  fint  case,  our  gulvaiiio  combination  must  consist  of  a  num- 


■  [  tt^tlr  AKrkaB*<l  pr(«|ert.  not  Ba8JAW*s.  In  a  iiltaoqaMit  iMprr  IIbsh*  rof 
re«u>l  IhU  ■llualuu  by  Mylng.  "I  onllcd  It  'Bailow*!  [inilMTl,'  wh(>ii  I  aiq;hl  lo 
linvr  lUlnl  thai  llr.  Bsrlo*'*  InvodlKaUoa  rnvrcly  traded  to  dliprovo  Ibc  powt- 
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ber  of  plates  bo  M  to  f^iw  'pt^cctilc'  foroc;  in  the  Mcood,  it : 
be  fomiwJ  of  ii  sitiglc  piiir."* 

The  importancv  of  thii*  <)ii<covKr>'  vim  ImnJIy  be  orcrcsHmated. 
The  ina)Fii(4ic  "i(|kw1"  of  fiiK-  w-irv,  of  n  lengtli — tens  and  even 
ImndrfxlH  of  timc»  tlitit  t-wr  bt-foix;  employed  for  tliis  purpnie, — 
was  in  iteelf  u  f^tl  to  sclcmx,  which  really  forms  on  epoch  in  tite 
history  of  I'loctro-magiirtiam.  It  i"  not  t<x)  much  to  say  that 
almu&t  every  udvanocmcnt  whioh  liiw  b<.-cu  niudo  in  this  fniitliil 
brani-h  ot'  pliysjoj  sinoe  the  time  of  Sturj^ieoii's  happy  improve- 
ment, from  the  earliest  researehcs  of  J-'anulay  d(>^vnward,  hut 
been  directly  indebted  to  ffenry'u  insgnct^i.  By  mentis  of  tlio 
Henry  "spool"  the  magnet  almost  ut  a  Ifotind  was  developed  fnun 
a  feeble  childhood  to  a  vigorous  manhood.  And  m  rapidly  ami 
geuoroUy  was  tlie  new  form  introduced  abroad  mnong  cxporitneii' 
tefS,  few  of  whom  had  ever  seen  the  piipers^of  llenrj',  iJiai  pmluu 
hly  vciy  few  indet-d  have  Ijeen  aw-are  to  whom  they  were  radly 
indebted  for  this  familiar  iind  jwwerful  instrumentality.  But  tJte 
liiBloric  fact  remains,  that  prior  to  Henry's  experiments  in  ISaO, 
no  one  on  cither  hemisphere  had  ever  thought  of  winding  the  liintM 
of  an  electro-magnet  on  the  ]»rinciple  of  the  "bobbin,"  and  not  till 
after  the  publiiation  of  Henry's  method  in  Jajiuaiy  of  1831, 
it  ever  employed  by  any  Euro|M?an  physidst.  f 

But  in  addition  to  this  iarge  gift  to  science,  Henry  (as  we  lutw 
seen)  ha-*  the  pre-eminent  claim  to  prjpular  gratitude  nf  liavit^ 
first  pmctiealiy  work«i  out  the  differing  functions  of  twy)  entirely 
different  kindi*  nf  olwtro-niagnet :  tlie  one  surrounded  with  nutner- 
ous  e(iils  of  MO  great  length,  designated  by  hira  tiie  "quantity" 
magnet,  llie  otlier  aurrouiidet]  with  a  continuous  coit  of  very  gnat 
lengtli,  designatL-d  by  liim  t)i«  "intensity"  niagneLj     TIm:  lutter 

•XllllTll.liril  Am.  Jour.  Ifrl.  JUIl.  1101.  viil.  xm.  p)>.  Ma,  MX. 

lIlKNur'i  "npotii"  nin«iivl  npponrn  lo  hovo  been  InlroduonI  Into  FnuK*  b; 
IH)OiU.KT  In  liax  !t'mii-nm  fmllrlin  >lu  ttienrtt;  publlO  pnr  la  SoclAul  riilhiin^ 
ll<(U»  <1«  I^rU.  SAhix"  of  tut  Jiiiiv.  IKU,  |>,  IX.  In  I>nullli-I1  SAnA<li  dr  My- 
Jlguf  HrptritHrnlalr.  iliird  tilitlon.  publlilinl  In  1B3T,  (vol.  I.  p.sri.1  the  dKlcoTUito 
maRiict  In  liiiulvcirtoully  k'vvii  im  liifll :  mi  lnnti^timi-y  whlcb  tbouxli  ualmportanl, 
In  iH-riH-luninl  III  TTi-ry  •ulnoiiinil  rrlltlnn  of  llmt  t">|iul"'  IfxI-booK.  In 
tnanil  olitluo.  piibllidniJ  In  WI3,  iio  ulluilon  to  Ihc  muttnct  ooeiirn. 

;"  [n    (UiturlMn^    llii*   nwItH   ttt   my    nxfHTlirtiintK   tlid   lunii*  *ln1«iiaS|f ' 
•luiirnlly'  Riiisii'ln  wrri-  Intn-Kliirtil  l.j  nxolil  I'lnruinlociillciii.  luid  were  I 
to  bs  tumt  nvrrclr  In  a  Ifclinlcal  ■enix^    H;  tbe  inlrnrOi/  mngnM  I  i 
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and  feebler  qvtem  (requiring  for  its  action  a  battciy  of  numerous 
elenu^ots,)  was  shown  to  have  tJie  singular  capability  (nev(T  bd'orc 
suspected  nor  imagined)  of  subtile  excitation  fmma  (ibtant  MHirc& 
}ii-n:  for  ttie  iirst  lime  i»  <^x)H^rimentally  eHtabltKh«!(]  t\u:  iniportunt 
principle  tiiat  tlicw  rmiMt  be  a.  prtiportion  bctwecti  thv  aggregiUc 
istcraal  rmulanoe  of  the  batlerv  and  the  whole  cxUmi»l  rutiMtouoc 
of  the  conjunctive  wire  or  conducting  circuit;  witli  tlic  very  inigtor- 
tant  practical  consequence,  that  by  combining  with  an  "  int».Misily " 
magnet  t^  »  single  extended  fine  coil  an  "intensity"  IwtU^ry  of 
many  anuill  [lairH,  its  elect nvnmtive  force  euabks  a  vitv  long  <»n- 
doctor  to  bv  einp1oy<i]  without  Hiiitiblc  diminution  of  the  effect.* 
This  wM  a  vcr}'  important  though  un<x>n8i:ious  experimental  coo- 
Eimation  of  th«  matlicmnticnt  theory  of  Ohm,  emlxidied  in  hia 
formula  rxpr^^rwing  the  ixrlation  Ix'tw^-ii  elpctric  flow  and  electric 
raistanop, nliich  thuugh  ]iropiJuude<l  two  or  tlirce  yean*  previously, 
fiiilcd  for  a  long  time  to  atlmct  any  uttvntJon  from  the  scicndJic 
world,  t 

Nt'vcr  should  it  lie  forgiitten  that  he  who  first  rxalted  the  "quan- 
tity" mitgDct  of  Sturgeon  from  a  power  of  twenty  pounds  to  a 
powar  of  twenty  hiindnt!  [xrund",  wiw  tin-  al»u>lule  creator  of  the 
"intensity"  mngiK-t;  and  liiiit  the  jirinc-iplc»  involved  in  tbt!^  eren- 
tion,  constitute  tlie  indiM{>cnKable  invns  of  every  form  of  the  electro- 


Jriac*  of  tatl  iron  tut  *urriiuiiil«d  wlUi  wlra  Uiat  lU  macnvtlo  power  oould  be 
caUod  InUl  npiinitlon  lijrnii  'liiWiiiitlir"  ImlWry:  anA  hy  ti gwatiUfu  miienel.a  pl«*« 
of  ln>o  ao  ■urrouiiilad  hy  a,  number  ot  •ppnrulo  «>[]>  thnt  lU  iiiiiKncil»»  cnold  bo 
ftlUy  iSnvalojual  by  ■  '  ijiuililK}' '  ImtlJTy,"  (ftnKAmnWn  /trpnri  (lir  IXV?.  p,  IIMI.) 
Tkaw  t«nii>  Uioush  luiiripwlint  Btittqunl'il  iitid  Krnmll]'  dlncnrd^d  in-  rrcont 
■Titers  at*  itlll  very  convpnicni  clMienoiioin  of  iho  two  clnuct  of  ocilon,  boOi 
In  1Ii#  lttltj*ry  an4  la  Ibii  7iii4Eii<^t-    Hiw"Siipif]<fTM«r(i[/'  Nori:  R 

■  Beyond  d  of  rlaln  mAiimuni  Jcneth  (hrrn  In  of  oounc,  a  dccrfAm  itf  |H>wtT  Utr 
•Ml)  purtlcular  cnU  ut  lli*  "  Inletmlly"  iiiiucnrt,  |>rrii>)rlliiniHl  \n  Iho  InurvAMd 
wiHtunco  of  A  tii'iK  Ctmdurl'ir;  liiit  tUn  ifiiifCH'^Orliig  cfn^'t  hrut  not  bvcn  fonad  to 
W  dlmlntthnl  In  lli(>  raU^  of  lU  Iviittb.  la  n  very  Ioiik  wirr.  Ibe  mnKnotiilnx 
IIUIaciMcfwtthB  liUlIiiblp  "Intensity"  bn  Uory  i  appear*  to  bu  liiveriu>ly  [in)piirtlan*il 
To  Iho  djiwro  oftlin  IccijMb  of  Ihc  condui'tiir. 

t<:'Ku4ia  RIXOM  OiiM,  iinifiiuiir  In  phyali-ii  at  Hunleh,  publlitiod  at  Berlin,  in 
IBB,  bU  "GalVBDlHhe  Krttr.  iiinllicmiilliieh  brnrbe1lei:~  aod  tn  (ho  (laUowlnic 
yaar,  ha  publlihcd  n  ■uppli-niPntni'y  paper  rntltlenl  "  Km^btrAgv  lu  M^ni>r  ninlKv- 
niAllacfaan  nmirlMiltiiiiK  drT  Kutmiiliirhi'n  KHI*:"  In  Ka'ti>''r«  Archiv  fUr  grvimnlr 
KalttrMrt;  ISv».  NOrnlien;;)  liw.  vol.  xlv.  pp.  ITS-IU:;.  Fourteen  ye«ni  aftor  tl»? 
pabllcalUro  oflhc  former  memoir,  thia  eUbumle  Uineuuliiii  wiui  Ibr  lltw  flral  liinr 
Uanalaud  lDt»  Kiiullkli.  by  Mr.  Wllllaiii  rrxnclii.  ("Tli»  Calvanlo  Dreult  1nv«a- 
tllBtod    matlimiBllcal  ly."     Tt^rlura  Hienllfie  Mtmoir;  etc.  Londnn,  1H4I,  vol.  II. 
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magnHic  tel^rapl)  due©  invaited.  Thoy  seul^  saitsTadArily  ' 
Barlow's  phrase)  tlie  "only  question  whioh  could  render  the  rt^l 
doubtful;"  ondtbougb  derived  from  the  magnet,  were  obviously 
as  iipplicabic  to  the  gal\-aaonieter  ne«lle,*  Professor  Moll,  the 
foremost  of  Kuropeans  iu  the  eleetro-magnetic  cluise,  and  dcee 
upon  the  heels  of  Henry  in  one  portion  of  his  reseajichts,  pto- 
duced  a  powerful  "quantity"'  rangnet,  but  one  hopelessly  and  radi- 
cally incapacitated  from  any  such  application. 

It  is  idle  to  say  in  disparagement  of  these  euoocflses,  that  in  the 
competitive  racoof  nunicmu.idistinguii^hed  invecitigstors  in  the  field, 
diligently  fearehJng  into  tlie  conditions  of  tlie  new-found  agOKy, 
the  same  results  would  sooner  or  later  have  been  reached  by  others. 
For  of  what  dificovery  or  invention  may  not  the  aroe  be  said  ? 
Only  those  who  have  sooglit  in  the  twilight  of  unceriaintii',  can 
appreciate  tlie  vast  e(X)nomy  of  effort  by  prompt  directions  to  the 
patli  from  one  who  Iior  gained  an  advance.  Xot  for  what  might  be, 
but  for  the  actual  bestowal,  does  he  who  lirstgras]M  a  valuable  truth 
merit  the  return  of  at  least  a  grateful  recc^nition. 

If  tlieee  resulte  apparently  so  simple  when  announced  by  Henry, 
hftve  never  been  justly  appreciated  either  at  home  or  abroad,  no 
such  eoroplaint  ever  eseaped  their  autlior.  No  such  thought  Ae«ra.t 
ever  to  have  otynirral  to  hia  artle»)  nature.  For  him  the  one  .'mffi- 
cient  incentive  and  reeompenfte  was  the  advancement  of  himself  and 
others  iti  the  knowleilge  of  nature's  laws.  With  the  telegraph  con- 
Bciously  within  his  gra^p,  he  was  well  content  to  leave  to  others  the 
glory  and  tlie  emolumenis  of  it8  reali/jilion. 

At  the  Ix^nning  of  the  year  18>n,  Henry  had  suspended  around 
the  walls  of  one  of  the  upper  rooms  in  the  Albniiy  Academy,  a  mile 
of  copper  bell-wire  interjjosed  in  a  circuit  between  a  small  Ouick- 
shanks  battery  and  an  "intensity"  magnetof  continuous  fine  coil.  A 
narrowsteel  rod  (a  permanent  magnet)  pivoted  to  swing  horizontally 
like  tlie  compass  needle,  waa  ammged  so  that  one  end  rcmaioMl  iu 


•  "  For  circulu  of  nmniJ  rculitativc,  eotvniioinctm  of  «na1]  mlHtsiKv  laiMt  b* 
niuiil.  For  clroulla  at  liirvc  (vilituiivn.  lutlvHniiriictAni  oT  lHri;i>  r«UU>ti<«  lamt  Mto 
lio  uw4:  nut  Hint  tliiTir  n**liiUtnc4  In  kny  ;LdT4U)t4^,  txit  b«ciLitfu>  wDcfiiino4  1i»T*ft 
enlvNoomvlvr  adnpiixl  lo  ]Dilti»iip  very  ijdbII  eurrniU  vllbout  haTioK  a  vcrr  Iwsv 
ntUDtwr  or  luma  In  tho  cull,  nuil  tliln  liivolvsa  naonumrlly  a  Ibtk*  iwUAaBotv' 
PmlMWir  r.  Jcnklti.  Ktt^tricUt/  anii  MagntUrm.  Onto.  London,  ftn4  Nn  York,  IKt, 
«hap.  Iv.  (vet.  8.  p,  tflL 
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couUc-t  with  a  leg  of  itiv  Mift  iron  core,  whil«  near  the  oppoetteend 
of  the  eontpim  rod,  n  snml)  »tiUii>nary  offinvbcll  wan  pluc-cd.  At 
efu-h  excitation  "f  tlw  deitlTO-iiingnirt,  the  vonipn«8  rod  or  nc-edic  vmi 
^  repelled  fmin  r>iii'  l<^  (Ity  ito  »imi1«r  nia^ctbm)  uod  attracted  by 
H  thu  other  k^,  m  that  ibt  free  end  tupped  thu  bell.  On  u  rovc-ratd  of 
t.iic  mrrcDl,  thi'^  cuinpuaB  rod  movi^l  back  to  the  opposite  leg  of  the 
electro* iiuigDft.  This  strnplc  device  th?  ProfoKor  via  acciurtomed 
to  exhibit  to  his  classes,  duriDg  the  yeara  1831  and  18;i2,  in  illus- 
t^ratioD  of  the  facility  of  transmitting  signals  to  a  distance  by  the 
s\rifl  action  of  eleL'tro-magnetism.* 

Heniy  r^nrdcd  his  "quantity"  m^;nct  as  beiog  sotcntificallif 
Uorc  important  than  Iiis  "intensity"  magnet;  and  liis  suux-^t  in 
constructing  such,  of  almost  incrwUble  power,  caused  numerous 
re([ui5itious  on  his  skill.  In  April,  1831,  Pi-ofcssor  Silliniun  pul>- 
Uflted  in  his  Journal  "An  Aocomit  of  a  large  EJct^tro-Mugttet  made 
for  tlie  Laboratory  of  Yale  College,"  nnder  his  cliai^.  The  iron 
borscdioe  about  one  foot  high  was  made  from  a  thi-ee-inch  octfigonal 
bftr  30  inches  long;  and  was  wraptted  with  20  sti-nnds  of  copper 
wire  each  a)>out  28  feet  long.  Wlien  duly  excited  by  a  single 
^vanic  element  i»nfti.*tiiig  of  concentric  cvliudprs  of  copper  and 
zinc,  presenting  aliout  live  square  feet  of  active  surfaee,  the  magnet 
lifted  2,300  poundii,  more  than  a  ton  weight.  For  reversing  the 
polarity  of  the  magnet,  a  dupl  icate  battery  was  opi»nsiiciy  connected 
with  extensions  of  the  ends  of  the  coils,  so  that  either  battery  coaM 
be  alternately  dipped.  With  a  load  of  5G  pounds  suppende<l  from 
the  armature,  the  poles  of  the  magnet  could  be  bo  rapidly  reversed, 
iiizi.  the  weight  would  not  fall  during  the  interx'al  of  inversion. 
Profeeeor  i^illinian  remarks  of  the  maker:  "He  has  the  honor  of 
ha^dng  eoni^tnieled  by  far  the  most  powerful  magnets  tliat  have  ever 
been  known ;  and  hi»  last,  wdghing  (armature  and  all)  but  ^'1\ 
pounds,  sustains  over  a  ton; — which  is  eight  times  more  powerful 
tliaa  any  magnet  hitherto  known  in  Europe."t     -^^d  Sturgeon 


•FornnBfvoinit  orilBi>UT'sreInUoittotheel«otnMnn(neU'iTPlCKrBph,(««"8a|> 

pl«IDnil,''NOTItC. 

ISIllliain's  An.  Jour.  SM.  ApTH,  1831.  vol.  xx.  p.  2U1.  Betallvtlu.  (onii!  of  llEaur'S 
uiwllcr  maftfict*  ncromaiiy  Umianiori:  puwcrful  llian  tlili.  A  mlnlalarcoQoniitda 
Iv  Dr.  TtR'Rjrrk  iiihIit  til*  iltri.«IMi,  kiimiiiik'cI  SO)  Ihiin  111  owii  vrolijlit  :iuiil<ma 
tUtI  ■mllFr,  nurMltinl  mura  thnn  «W  Uuiiv  lUowii  wvlslitl  (8111.  An*.  Jour,  SoL 
ML  XiX.  p.  vn.i 


r 


2dO 


HKUDRIAL  OP  JOSEPH   IIKNRY. 


(the  tni«  foeier-father  of  the  magnet)  thus  heralds  the  Yale  Collie 
triamph :  "By  dividing  »bout  8(X)  feet  of  mndactJBg  wire  into  26 
fitruad!)  1111(1  funnitiir  it  into  il;  many  E«p!inite  coils  nrouud  a  bar  of 
soft  iron  about  60  pounds  in  weight  imd  proiwrly  bent  into  a  horse- 
shoe form,  ProfciSHor  Hcur>'  has  been  enabled  to  produce  a 
magnetif  font'  whicli  t-onipleti'Iy  wlip^.*  every  other  in  the  whole 
annate  ol"  magnetism;  and  no  parallel  is  to  be  foand  since  the 
miraculous  Husponsion  of  the  oelebratui  oricnlul  impoetor  in  his  iroo 
coffin."* 

Thefirgt.  Elrctro-muffTuitc  Engine. — Among  hix  ingenious  applica- 
tions of  th«  new  |Kiwer>  Henry's  invetitinn  of  the  KK-ctro-magnctio 
Kngine  should  here  lie  i»otiee<I.  In  a  Iftt^r  to  tiis  friend  Pn>fc»wor 
Silliman,  he  my»:  "I  huvo  lately  tfucnx^vled  in  prodtK-ing  motion 
in  a  little  machine,  by  a  poviTr  wliieh  I  believe  ha*  iievw  before 
been  applied  in  meehuniiv,  —  by  magnetie  uttmetion  and  repulwon." 
The  device  consisted  of  ft  horizontiU  soil  iron  bar,  about  seven 
inches  long,  pivoted  nt  its  middle  to  oscillate  vertically,  and  closely 
wrapped  with  thrw  strands  of  insulated  copper  wire,  wljose  ends 
were  made  by  suitablo  extensions  to  pngect  and  bend  downward  at 
either  end  of  the  beam  in  reversed  pairs,  so  as  conveniently  to  dip 
into  mercury  thimbles  in  connection  with  the  plates  of  tlie  battery. 
Two  upright  permanent  magnets  having  tlie  same  polari^,  were 
secured  immediately  under  the  t»-o  ends  of  the  cc>cillating  bar, 
but  separated  from  them  by  about  an  inch.  So  soon  as  tlie  cirruit 
was  eompletetl  by  the  deproision  of  one  end  of  the  oscillating  eleetro- 
n^netic  bar,  a  repulsion  at  this  end  co-operating  with  an  attraetion 
at  tlie  opix)site  end,  caused  immediately  a  contrary  dip  of  the  bar, 
which  by  reversing  the  polarity  of  this  magnetic  beam,  thus  pro- 
duced a  constant  reciprocating  aetion  and  movement.  The  engine 
beam  oseillatfd  at  the  rate  of  75  vibrations  per  minute  for  more 
than  an  hour,  or  a^  long  as  the  Imtfery  current  wa.4  maintainod.f 
TliiB  simple  hut  original  device  comprifltd  the  Urst  automatic  pol&- 


•  rtiiloiaph,  ifnoiaint;  awl  AnmOt,  Kliinili,  t<n2,Tnl.  iLp,  tW.  Bkmkt'S  "qfualltr" 
Rwsiivl  wiu  u(  oDpc  udoptcil  by  V*iL/ti>At  In  hla  mmrcbcs.  us  wU  am  by  lli»oantl- 
DcntAl  c-lwtrklnna;  anil  hi*  dvvIocDr  mult1|il'*  ooIU  ImUl!  recrvnlMdnaUMayMMa 
beat  kdniiU'il  lot  iiownrful  inutfiTHlliiiUuti.    fUii  "  Kti|>[>lPtn«nl."  KfTS  D: 

ISllllmiici-n  Am.Jour.»(.Jaly,iSa,\oi.sx.pp.3KhSa. 
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changer  or  commutator  ever  applied  to  the  galvnoio  Imlter}-, — an 
aeeDtial  ekiiicat  not  merely  in  every  variety  of  the  ^Icrtro-magnetw 
machine,  but  in  every  variety  of  magnelo-eleetric  np|)amtiii<,  and  in 
everj*  variety  of  tlie  highly  useful  induction  apparatus, 

la  an  int<>rt^ing  "Hist^meal  Sketch  of  tlto  riiM^  ant]  progress 
of  Electro- mjignvtic  P^iiKiiK*  for  pn>|R'lling  machinery;"  by  the 
<liaitinguiftb«(l  pliiloMiplter  Jaiitt^  P.  Joule,  he  remarks:  "Mr. 
Sturgeon's  disi-overy  of  mfignelizing  liare  of  soft,  iron  to  a  wn- 
sdcrable  power,  and  rapidly  changing  thenr  polarity  by  miniature 
voltaie  batteries,  and  the  suheectueot  improved  plan  by  Professor 
Henry  of  raUint/  the  magnetic  action  of  soft  iron, — developed 
new  and  inexhaustible  sources  of  force  which  appcareil  easily  and 
extensively  available  an  a  nieehani^nl  ngent;  and  it  i;^  to  th<;  ingeu- 
ioufl  American  philo^'pher  above  named,  that  wo  are  indebtetl  for 
the  first  form  of  a  working  model  of  an  engine  upon  the  principle 
of  redproenting  polarity  of  soft  iron  by  electro-tlynamic  ayeiicy."  " 

In  Henr)''s  deliixnitc  eoiileiuplation  of  his  own  ai'hicvement, 
his  remarkable  s^acity  and  ^briety  of  judgment  wre  con^ivu- 
ou*ly  ilisplaywi.  UnjUTturlx-d  by  the  entliu#iu«m  so  natural  to  the 
Hueu«sful  inveutur,  he  eurefully  Mimn^l  the  tnpabilitini  of  tliu;  new 
dynamic  a^iit.  Coni'idering  tho  source  of  Uie  power,  luj  arrived 
at  the  conclusion  tlmt  tint  ileH^xidation  of  mdal  nceesiwiry  for  the 
battery,  would  r^tiuire  the  expenditure  of  at  least  m  niueh  jiowcr 
on  it8  eonibnvtion  in  the  Iwttory  could  refund;  and  tJitit  tho  coal 
oon.-*unM-d  ill  xuch  dtHixidation  <'onld  l>e  much  more  ecoiiomi(«lly 
employi-d  directly  in  the  work  U>  W  ilone-f  A»  the  battery  ooii- 
stimption  moreover  was  found  to  iucrousu  more  rapidly  thau  the 
magnetic  power  produird,  he  vms  at  once  convinced  tliat  it  could 


•WorvMii'*  AnnaLi  </  ElfftHrily.  vie  MHri^li,  lt«l,  vol.  Ut.  r.  4M,  SrvBltBOIt 
Umieir  Um  ant  lo  devlH  a  nrUiTV  r\'-vUir-inntavUii  cnili>«,  iIvHcrvM  liononblv 
OMOtkiD  fair  cirrmUDR  tba  (tAiprnenl  □(  mi  American  wrLIcr,  and  dccllnlnc  hl> 
BtMaJtMi  nwnnl  Iiy  rniikly  mui^iiliLliiji  IIekkv'*  ri||>it  tu  jirliirltj.  i,Annalt  tf 
BbnrifUif,  April,  trae.  vol.  lU.  p.  iSi.) 

tTlMMi  conililftraUoiia  tmro  boen  more  ihan  Jiiniacil  b;  Inter  eompnmllva 
lOTcvllsnUcinH^  RaKKIMB  cutlrnulp'  Uint  Out  f^iTiHuiiiirUuii  of  oiiv  |k>uii«!  of  ilnr 
win  IMI  prwlurp  morr?  Uiun  oiiotpiith  Itif  vnrttn>'  Uiiil  "nf  ]«>unil  at  ma)  vlU; 
■nd  Uat  thi>iiuli  In  the  nfllPlonl,  utIUiAU'>n  of  ttiUcnoTiiy  li  U  toar  Um«  lupffrtor, 
11*  uv*h:i1  wurlc  U  ihrrnnin^  Ifxi  f Imn  hjilf  Ihul  ttt  imwI  ;  wh1t<i  1U  co"t  In  from  Ibrtj 
to  lUtjr  Utile*  KTonlt^-  I  Tlif  fOrtiiH  Snafne  and  olIirT  Prime  JItH'm.  Uy  W.  J.  U. 
BuiklDii,   IjODiIoq  fliid  olMgow.  laSD,  pan  it.  art.  ses.  p.  M.i 
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never  supcivcde  or  compete  with  sttnni.*     H«  bcltevixl  Iiowe* 
tliBt  tbv  ouf^inu  had  n  u«.>fiil  i'utans  iu  nmny  iiiinor  applications 
when-  wvnurny  wns  not  tlif  niort  iiiiportHiit.  (i>n»iil<-r»tioii. 

When  somolimc  afterward,  ii  fricnii  urgt^il  liiiii  ly  swrnr*  patentA 
on  his  iiivcutjutis, — the  *"'mtoni*ily"  elcclro-mfl^ct  with  it»  combi- 
nations,  and  the  init)riuitio  engine  with  ibt  automatic  pole-cbangcr, 
eenie»tly  aARnring  him  tliat  cither  one  with  projKT  mAiiageoiei^^ 
would  secure  an  ample  fortune  lo  its  owner,  lie  firmly  resisted  eve^^f 
importunity;  declaring  that  he  would  Uiel  hnmllitah-d  by  any 
attempt  at  iiionoj  toll  zing  tliv  rniitm  of  Mtlcnoe,  which  he  lltonght 
belonged  U)  the  world.  And  thiit  aversion  to  self-aggrandizeiiient 
by  renearohes  undertaken  fur  truth,  vrm  earricd  with  him  through 
life-t 

While  siioh  di.>>intcr(>tMhK«i>  cannot  fail  to  «xctt«  our  nduiirution, 
it  may  ]H>rhaps  be  questioned  whetlicr  in  tliuHi  caees  it  did  not  from 
ft  pnicticnl  point  of  view,  amount  Uy  an  over-fa6tidioufinc»« : — 
whether  »uch  legid  tvtiibli.'shnietit  of  ownership,  i^hk-ldlng  the  pos- 
tHMsor  froiu  die  ot-cusionul  deprenutions  of  the  envious,  imd  Mx-urln^H 
by  its  moru  Ijuigihlu  nnmiK-rUimis  tlie  leisure  find  the  mums  for 
more  extendu)  rtstearclitK,  w<iuld  iii>l  have  Ixt'ti  lo  seieuru  mor^ 
Uiaa  a  compcusaliun  fur  Lli«  siip{Hjrie<l  ;uK;ri04^«  of  dignity  by  tl 
]iiiihK*oi)her.t 

N«r  did  thin  rupugiiance  to  jnitcnting  arisi--  {tut  it  soinetimES  lioeJf 
from  tuiy  Uicoreticul  illsapprovnl  of  tlie  ttystvm.     On  tlic  oontraty. 


ore^ 
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■jAxn  P.  Jot't^  (tilmKlr  no  lorentor  of  an  olcetrotoiwD«ila  win*)  Itt 
li-ICr  ilikloil  MiiLy  SS.  183D.  until :  "  I  enn  imrccl;-  doubt  thai  clfolro-Eniienttiuii  wllk 
etvniuanr  Iw  ■ubilltutj-d  lor  tU-am  In  propclllnc  mocblncry.*'  iHlurcmo'i 
Aimxluif  Kl/retrlrilu.vol.lv.  p.  I3g.j  ThU  Won  tame  Ttnin  belbrc  lio  MiiDUiefiMd  hi* 
liiT*atl);iitlciii>i  mi  thi)  morhanlml  oqalvalcnt  of  hoot  and  other  molAT*.  He  asb- 
•cqUKiIly  r<t1muti.><l  lliut  tli«  cvnmmpllou  of  a  grain  nf  rlav  tltunt{h  lartjr  llmoa 
iiioTo  coiily  ihnQ  u  eniiD  of  ooal,  proOuM*  tialy  ubout  oniHlclilh  of  tli*  hudc 

rThU  trail  f«)1a  to  mind  rnmbty'*  iivnwiil  tciiiilo  n'uily  llilrljr  yau*  Utrr, 
whm  Iu  ■  irrllor  U>  itrmn.  Smitb  A  Uvnltirr.  diiltxl  Jiinuiiry  3,  i>U>.  idveUnltis 
Ihulr  ii(r«r  ftw  ihP  pubUmtloii  of  hl>  "Juvonilo  l.criur»,"l  bo  imld;  "In  IkM  I 
bavK  aliTHfa  luvuJ  u-lcnuo  mora  than  mniicyi  auil  bccnuw  mr  occupaUan  la 
olmoal  putlrvly  prrflr^nbl,  ]  i'mmmoI  nlTonl  t^i  irot  rich."  <Bcnc«  Joiun'  L^  </ 
nrailmi,  ml.  ll.  p.  tfl.i 

t8«TPnil  linndrcd  (iat«nu  bar<f  ilnve  hcnn  iimnt«l  In  ihl*  ooiinlry  tar  li 
li>ui  cnodlfloatlons  of— <ir  titi|irovi>iiit-tilA  upon  tliM  i<1iyi1,r(^inH);ric^0i'  Irltt^tmpb; 
prvlwlily  a  huailrol  tor  Miunll]-  luttrnious  vnrlpim  of  Ihp  pln'tro'inneiictUi  «ngllM!' 
■II  of  n'lilcli  wuulil  liurv  hcun  tributary  lo  tlmxiiv  a*  a>i  urlulnul  jialcalMi. 
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be  frequeotl)-  expressed  his  strong  conviction  that  a  judicious  nxk- 
of  patent  laws — if  faithfully  admioistered  —  furnishes  tlte  most 
equitable  method  of  recoiiipeDeiiig  aierilorious  inventoKi.  11h* 
institution  waa  a  good  one — for  othere. 

TAr  ctucoveri/  of  MtigndaH-Ufirifnly.  —  From  tho  iiiagDc-tizing 
influence  of  the  gulvuiiic  oiirreiit,  jiiivsifists  wen-  almost  iumtabjy 
led  to  expect  the  coti  wret-  ruK-ttoti ;  and  tliiit  uDttoipation  apj^ears  to 
have  been  co-t-val  with  elect  ro-niapnctisni.  As  early  as  1S20,  the 
illustrious  Aiigii»itin  Fresnel  remarked:  "It  is  natural  to  \xy 
%vhclhiT  a  nmgiictie  Iwir  ivili  not  prwliK'e  a  gnlvaniv  current  in  a 
helical  wire  surrounding  it;"  and  he  maile  various  cxjjerimenls  to 
«lctertnine  a  qoestion  which  wiw  Kupgiosed  to  involve  the  souadness 
of  Ampfre's  theory.  In  No\-emlK,T,  1820,  ho  announced  that 
'though  lie  at  first  supi>o«^l  his  attempt  ut  the  magneto-electric 
<lecom|}osition  of  water  was  [mrtially  suoeessful,  he  was  finally 
[t^tisfit^^  that  no  decisive  result  wai*  obtained.* 

Five  years  later,  Fimiday  attviiiptt^d  the  siu<ie  experimental 
inquiry;  and  among  his  earliest  publications  gave  an  aeaiunt  of  his 
unsucetasful  trials.  After  describing  his  arrangements  he  says: 
"The  magnet  was  then  put  in  various  positions  and  to  diflerent 
extents  into  the  helix,  and  the  needle  of  the  galvanometer  noticed: 
no  effeet  however  upon  it  could  be  observed.  The  cireuit  wa«  ma*Ie 
very  long,  very  short,  of  wires  of  different  metals  and  dlHereni 
diameters,  down  to  cxtremt-  fineness,  but  the  results  were  always 
the  same.  Magnits  nioreand  less  powerful  wer«  used,  some  so  strong 
as  to  bend  the  wir«  in  its  endoavore  to  pass  round  it.  Ilent*  it 
ap]N^nn«  that  however  ]»owcrful  the  action  of  an  elctrtrie  curi-ent  may 
t«  ujjon  a  miigiiet,  the  latter  has  no  tcndcney  by  re-action  to  diminbb 
at  in<rrea*  the  intensity  of  the  former;  a  fact  which  though  of  a 
negative  kind,  itp()eflr^  to  me  to  be  of  somo  ini[Mii-tjince."t 

Nor  were  Arneri<»ii  physiclMM  di.scou raged  by  the  rt-cords  of  rc- 
pcate<l  Cailurw:  nn<l  when  the  grwjt  Henry  magnet  was  reccUied 
at  Yale  Coileg«,  Profescor  C".  U.  Shepurd  (chemitwl  assistant  to 
Professor  8illiiiinnj  at  "iici-  atlai'kwl  the  problem  with  this  new 

•  JniMlM  dt  CMmit  tt  ftf  Ftiyiique.  WS),  tol.  »v.  pp.  att-KS. 

iQttatirrtU  Ji/umal  iif  Srimai.  vir,  or  t)iK  RiiyHl  IiiniIIiiIIdti  of  (>n«t  BrIUlii.  Jul/, 
US.  irol.  six.  |i.  mm.  Thia  w*>n  bIiuwi  llir  iluugcr  of  BoncmlUlni;  too  bruniUj  Ckob 
■■■■■Uv*  rcmilH. 
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equipmeat.  He  remarks:  "As  its  magnetic  flow  was  ao  powerfol, 
I  bad  strong  hopes  of  being  able  to  accomplish  the  deoomposidoo 
of  water  hy  its  means.  My  experiment  liowever  proved  unsuooeos- 
fitl.  -  -  -  I  hope  however  to  resume  tlte  research  hereafter^ 
nndcr  more  favorable  drcumstancea."* 

Henry,  nnsatisfietl  with  past  efforts,  determioed  to  pursue  the 
subject  in  an  exhaustive  series  of  experiments;  and  had  reached 
some  momentary  indications  nf  the  galvanometer,  when  his  experi- 
ments were  temporarily  interrupt^nl.  Meanwhile  it  was  announced 
in  May,  18.12,  lliat  Faraday  Iiail  secured  the  long  sought  prize; 
though  llie  luinounofciiii'nt  wiiw  brief,  and  to  tliwie  <«ger  for  jmrtktt- 
lar»,  iwmcwhal  dltiipjKtiriting.  Ht-niy  wiw  itoitrdingly  iikducrd  to 
publish  in  thv  fulltiwing  niimbtT  of  Silltmuii'#  ■Journal  (tlutt  for 
■lu]y)H  skk>l(-)i  1)1'  bis  own  trinl:<  l)oUi  lxtrurcun<l  afWr  tht:  nnnountwd 
discovery.  With  refercnoc  to  Faradny'n  dincwvery  he  remarks: 
"  No  detfiil  iH  given  of  tlit;  expcriinonl^,  and  it  is  Evomewliat  r>ut^ 
prifiing  that  nvnltK  »o  interesting,  anil  wliirJi  oerlainty  form  a  new 
eta  in  Ok-  hii^tory  of  electricity  and  magnetism,  sliould  not  h«vo 
been  iiion;  fully  di<Kcrit>ed  Ixfore  tJiis  time  in  »ome  of  tin-  English 
publicatioiLs.  The  only  mention  I  have  found  of  thrm  h  th<'  fol- 
lowing slinrt  account  from  the  'Annab  of  Philomphy*  for  April, 
itnder  the  head  of  Pro<«cdings  of  the  Koyal  Inslitution. — '  Felj,  1 7. 
Mr.  Faraday  gave  an  account  of  die  fii^t  two  parts  of  his  rowianrhe* 
in  electricity;  namely  volta-electric  induction,  and  magneto-eleclri« 
induction.  -  -  -  If  a  wire  connected  at  both  extremities  with 
a  galvanometer,  be  coiled  in  tlie  form  of  a  helix  around  a  magnet, 
no  ourreiit  of  electricity  takes  place  in  it.  This  in  an  experinH-nt 
whii-li  haa  lH?en  made  by  various  persons  hundreds  of  times,  in  the 
ho]»it  of  evolving  electricity  from  magnetism.  But  if  the  magiK-t 
Ik'  witlidrawn  from  or  iutroduced  into  such  a  helix,  a  current  of 
elwlricily  la  [)rodnced  while  the  magnd  i*  in  motion,  and  is  rendered 
evident  by  llit^  dellectioh  of  the  galvanometer.  If  a  single  wire  be 
pasted  by  a  niagiietic  pole,  a  current  of  electricity  is  induced  iJiniugh 
itwhich  can  be  rendered  aensible.'-t' 

•HUllnuii^t  ^n.  Jmir.  SH.  April.  ■>«].  vil.  xx.  p.  'Jltl,  ftwMOIk 

I  /fiUiuM/ih.  Mag.  uiiif  AnnaU  r^  Phil.  April.  IS3.  vol.  sl.  nt.1(^1ta.  (Allhovfb 
FAKAltATW  lint  rfuuinunlcaitldM  <>fi  |pil^-Mnl<;  liiilucll^n.  hnd  on  ina^Df>toVl««h 
trlclt;.  was  read  before  Urn  ItoyoJ  llutiluty  KoTember  U,  Wi.  tlie  pultllabc^  iyuia> 
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"  Before  having  any  knowledge  of  the;  method  given  in  tbc  iibo\'e 
BCCOUDt,  I  had  auotceded  in  producing  cWtrit'al  eflvcte  in  the  fol- 
lowing manner,  which  iliflt-ra  from  that  employed  by  Mr.  Faniday, 
and  which  appears  to  me  to  develop  »ome  new  and  interfiling  fuct». 
A  pi«oe  of  copper  wire  about  thirty  feet  long  aiid  (^uvvntl  with 
elastic  varnish,  wa»  oloaely  coiled  around  the  niiddiv  of  the  soft  iron 
arnintiire  of  ihe  galvanic  nmgiietdft^-riliod  in  vol.  xix  of  thi- Ameri- 
can JiKiniiil  K'f  Si-ieDcv,  and  wliich  wIk-h  excited  will  readily  itii.-tain 
iKtwMin  six  liiindi\>d  and  mvch  hiimlrctl  pouuds.  The  wire  was 
wa'iniid  iijKKi  it!<<'lf  •»>  jls  to  otv-iijiy  only  »Imiu(  otic  inch  of  the  lengtli 
of  iIr-  nnnnturu,  <v)ii<  li  ii^  evvcn  iiii-)i<»t  in  all.  Tlio  armature  thus 
fnrni^liod  with  the  wir«,  van  phK-cd  in  ittt  proper  position  acroee 
tl>e  inuU  of  iho  gidvimic  magnet,  and  Ihcrv  faslmcd  so  tlmt  no 
motion  coul«i  lake  place.  Th«  two  projecting  ends  of  the  helix 
were  dipped  into  two  oupe  of  nierour>',  and  lliuw  <>oQiiectcd  with  a 
distant  giiIv!in«nn-tiT  l>y  mcanx  of  two  c<)[ipt-r  wirw*  wwh  about  forty 
f*Ct  long.  Thif<  arrangement  being  completed,  1  stationed  mj-sclf 
mar  the  galvaiwmeler  and  direciul  an  iiNststimt  at  a  given  word  to 
inimente  sudilcnly  in  a  vesnel  of  dibit*  acid,  the  galvanic  Ijattery 
attoi'Jied  to  die  magnet.  At  tho  in»itant  of  inimeniinn  the  north  end 
of  tlie  neetllc  waw  fielh^cd  30"  to  ibc  west,  in(ti<.-ntiiig  a  eurrent  of 
flectricity  fwni  llie  helix  ^iirnmnding  Uie  anuatiire.  The  effect 
however,  apiHiinxl  only  at  a  i<inglc  iro)iul«x>,  for  the  needle  afUr  a 
few  owillniioiiH  re»um«l  its  former  nndistnrlnxl  jiusilion  in  tlic  mag- 
netio  meridian,  altiinugh  Ihe  galvanie  atTtion  of  the  batter;-,  and 
consequentJy  the  magnetic  power  Mill  c<jntinued.  J  vran  however 
mncfa  wirprisfd  to  see  the  newile  suddenly  deflected  from  a  stale  of 
rest  to  about  20°  to  the  east,  or  in  a  contrary  direction,  when  the 
battery  was  withdrawn  from  the  acid, — and  again  iK-fl«^«i  to  ti»e 
west  when  it  was  re-imnicrsed.  This  operation  was  rej>catcd  many 
times  in  sucvc»;ion,  and  uniformly  with  the  aaine  result,  the  arma- 
ture the  whole  time  remaining  immovably  attached  to  the  [loles  of 
the  magnet,  no  motion  lieing  requiretl  to  produce  the  cllect^aa  it  ap- 
peared to  take  pint*  only  in  consequence  of  tJie  instantaneous  devel- 


■rUon*  tbrU^cuntoliitas  iMh  Tii<>Tiiulr,  illd  nntrMii^li  tlit«  eonntrr  lltl  morpthnn  • 
To«r  tnlcr:  •»  thai  the  mcagfT  nbnropl  of  ilio  lUiynl  ImUlullon  friwamlltit;*  nbnvo 
(iWm,  w»M  IhH  only  ncitlcM  tit  tlilii  1iTi|Kiruiui  *ilm:*ivery,  lurv  JMCtwilbl?  (ur  mtmr 
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Opaxat  of  Hie  magnetic  action  in  one  case  and  the  sudden  ccssatioa 
of  it  in  tlic  oUicr.  -  -  -  Prom  tlic  foregoing  fucte  it  npix-an-  that 
u  ourrcut  uf  electricity  is  produced  for  au  inetant  in  s  helix  of  copper 
wire  eurroundin);  ii  pic<-L-  of  sofl  iron  vrhencver  nuignetism  is  in- 
duced in  t)ie  iron ;  and  a  ciirrpnt  iu  an  opposite  direction  when  the 
magnetic  action  (vase» ;  also  that  an  instantauoonH  cnrreJit  in  one  or 
the  otEier  direction  accompanies  every  cbiingv  in  the  magnetic  io^ 
tensity  of  the  iron. 

"Since  reading  the  account  before  gi\'cn  of  Mr.  Fanula; 
method  of  producing  electrical  currents,  I  Jiave  attcmpu-d  to  com- 
bine the  cfibcts  of  motion  and  induction."  No  increase  of  effect 
was  however  oWrvahle,  On  cximparing  the  two  mdhods  sepa- 
rately it  was  foumi  that  while  the  sudden  introduction  of  tJie  eod 
of  a  magnetized  bar  witliin  the  lielix  conjiected  witli  tlie  galva- 
nometer, deflected  the  needle  seven  de^;ree&,  the  sudden  magnetuGa- 
tion  of  the  bar  when  within  tlie  helix  dell«;ted  tin;  needle  thirty 
degrees.  A  cylindrical  iron  l«r  was  made  to  rotate  rapidly  on  ita 
axia  within  a  stationary  helixj  by  means  of  a  tnrnuig  lathe,  hut 
r»ult  followed, 

Iu  the  following  month  (June)  by  employiug  an  aimaturo 
liowe-ehoo  form  (admitting  longer  coilsj,  Henry  succeeded 
taining  vivid  sparks  from  the  m^cnet.  "The  pole^  of  the 
were  conneeted  by  a  tungle  rod  of  iron  ixrnt  into  tlie  fiirni  of 
horse-shoe,  and  its  extremities  tiled  perfectly  Hat  so  as  to  ronte 
perfect  contact  with  tJie  faces  of  the  poles:  aroiind  tJie  middle 
the  arch  of  this  horse-shoe,  two  strands  of  copper  wire  were  ti^htl; 
coiled  one  over  the  other.  A  current  from  one  of  theae  helices 
deflected  the  needle  one  hundred  degrees,  and  when  both  were  iHed, 
the  needle  was  deflected  with  such  force  as  to  make  a  coniplvtc 
dnouit.  But  the  most  surprising  effect  was  produced  when  instead 
of  passing  the  current  through  ihe  long  wires  to  the  galvanometo^H 
the  opposite  ends  of  the  lielioes  were  held  nearly  in  contact  witl^" 
each  otiier,  and  the  magnet  suddenly  excited :  in  this  case  a  small 
but  vivid  spark  was  seen  to  pass  between  the  ends  of  the  wires,  ai>d 
this  eftect  was  re]>eated  as  often  as  the  slate  of  intensity  of  ilic 
magnet  was  changed.  -  -  -  It  appears  from  the  May  imnibu 
of  the  'Annals  of  Philasophy,'  that  I  have  been  anticipatal 
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fotpermicnt  'if  ilniwiiifr  tcp»rki>  from  tlie  niaj^ict  b\-  >[r.  James  D. 
Forbes  of  E(]itibiirg)i,  who  olrtaiiiHl  a  njMirk  nii  ihc  30tJ)  of  ^fiirch  :• 
my  experitoentB  bi.'io);  mmk-  during  tlii^  In-st  two  wwkit  of  June 
A  simple  notiticatioii  of  \\\»  ri-siilt  i*  givoti.  wiiln^iit  any  iiwoimt  of 
the  espcriincnt,  wrhicli  is  rw«;rv<tl  fur  a  com  it  limitation  to  lh«  Royal 
Sode^  of  Edinburgh.  My  nxult  is  tiiervforc  entirely  iudependvot 
of  his,  and  was  undoubtt'dly  obtaitKHl  liy  a  difliTriit  j>rocww."t 

Henry's  gratifiratiou  at  tbc  at-quieitioii  of  tho  new  insight  into 
natural  law,  <jiiite  abtiorbod  all  licntiment  of  penonal  pride  in  its 
independent  attainment;  and  liis  appreeiution  and  oongfatnlation 
of  Faraday  as  the  fiiW  discoverer  of  magneto-electriuty,  were 
hearty  and  nnresfirved.  He  was  also  particular  always  to  assign  to 
Panday  tlie  firat  observation  of  the  curious  phenomena  of  mo- 
mcntar)'  galvanic  induction;  although  himself  an  independent 
dL'Mxiverer  of  the  fact. 

Dhcoceni  of  the  " Extra  Ourreni." — Tn  the  course  of  these  experi- 
ments he  made  a  very  imjmrtant  original  oI»ser\-atinn  on  a  peculiar 
cn.*c  of  M^lf-imhictiun,  whereby  he  wam  crmblwi  to  convert  a  gaU-nnic 
current  of  "ijuanttty"  into  one  of  "  intwiMty,"  This  entirely  new 
rfttuU  »eenK^)  to  contnuUct  uU  previous  uxiiei-icnce.  He  thiw  oon- 
cliid(«  his  pii[K*: 

"  I  may  however  mention  one  fact  whit^h  I  have  not  seen  noCioed 
in  any  work,  and  wliicli  apfwnm  to  me  Ui  Ix-long  to  the  same  claw  of 
plioiontena  na  thowe  above  d<^irrilH-<l.  It  i."  tliti*: — when  a  iimall 
bsttfirv  lit  inodi-rufirly  cxciteil  by  illliiti^il  ot^Id  and  ittt  ]>oleii  (which 
should  l>e  terminiitiil  by  cupi  (>)'  niircury)  art?  connecUiI  by  a  <«|i- 
pcr  wire  not  mon^  (ban  a  toot  In  U-iigtli,  no  sjiark  in  [len'eived  when 
the  cv>nii.4^tion  iri  citln-r  formwl  or  bnikeji:  bul  if  a  wire  lliirty  or 
forty  fi'et  long  Ix-  ustxl  (instead  of  ilie  short  wire),  though  no  syhirk 
will  be  penvprihle  when  the  oonnc^tinn  in  made,  yet  when  it  is 
broken  by  drawing  one  end  of  the  wire  from  i&  cup  of  mercnry,  a 
vivid  !*pBrk  in  pro(lu<Ml.  -  -  -  Tlie  ctFect  apiieam  ^miewhat 
incrtw-ied  by  coiling  the  wire  into  a  helix :  it  seemn  aW  to  dejteiid 
in  some  measure  on  the  length  and  thickness  of  the  wire.     I  can 


*  l-hUomph.  Mag.  Olid  AtmaU,  MBiy.  U3a,viA.  xL-pp.>S»,9K. 
tSllHiniiii'i.  Am.  Jnur.  Hrl.  July,  IKC.  vol.  xtU.  jip.  MH-HW. 
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aooount  for  lJi<sc  ph(>nomeita  mily  In-  Ruppoeing  the  long  mre 
become  cJinrgiil  with  elwitricity  whidi  liy  itt<  rcacUoD  on  itself  pro- 
ject* a  Kpurk  wlii-ai  tlie  coiiDM^iwii  i»  brok«ii."'  Thi»  is  the  earlitst 
Doticv  of  tilt'  ciiriouM  plicnomvnon  of  »elf-in<)uvliou  in  nn  decUio 
ciisc-hiirgi.'. 

Eltxtion  an  ProjMitar  at  Prirurdoa. — The  Trustees  of  the  CoIIe^ 
of  New  Jon*ey  at  IPrini'etmi,  wereatjout  tliia  time  in  seardi  of  a  I^x>- 
fesaor  to  fill  the  chair  of  Natural  Philosophy  in  that  College,  niade 
vacAot  hy  the  rt^i^nalioii  of  ]'rofessi>r  Ileniy  Veihake,  mIio  had 
amepbid  a  ProfeHaonhip  of  Natural  Philosophy  in  the  recently 
MtahliMhed  VruiverBity  of  tlie  City  of  New  York,  Profe*or  Ileni^' 
liad  already  won  (nosiderablo  reputation  as  a  lecturer  and  teacher, 
no  le»a  than  aa  an  exjierimental  physicist.  Professor  Bcnjaniiii 
Silliman  of  Yale  fNillege,  urging  his  appointment,  wroie:  "  Henty 
has  no  Fiu|>erior  among  tlie  ecientiiic  men  of  ihe  country."  Aim! 
Professor  •Tames  lienwick  of  Columbia  Coll*^  (New  York)  still 
more  emphatically  added :  "  He  haj^  no  ec^iial."  ^H 

Professor  Henry  was  mianimoiisly  elected  by  the  Trustees;^™ 
and  he  accepted  the  appointment:  although  strongly  attached  to  his 
first  Academy,  endeared  to  him  by  early  memories,  by  six  ytan  of 
euccea§ful  labors,  and  by  the  warm  regard  of  all  his  aasooiatet.  Mny 
it  not  be  added  that  bis  residence  at  tJie  capital  of  the  Slate  of  Nuw 
York  was  further  endeared  to  him  by  life's  ronian<«, — a  mmt  ■ 
genial  and  happy  marriage  cootraeled  in  1 8.10. 

KUMTKICAL   S1«EA1{CUKS  AT  I'KINCBTOK :  VHOSi   IMS  TO 

In  November,  1832^  Henry  left  the  .'M<ei>e  of  hix  early  Acienti 
triumphs,  the  Albany  Academy,  and  reniovttd  to  Prinaion  with 
his  family.  For  a  year  or  two  he  gave  hia  whohr  aUentioii  and 
exertioiifl  to  the  duticii  of  ejcjtoftition  and  i tin t ruction ;  and  during  I>r. 
Torrej-'s  visit  to  Europe  in  1833,  at  the  Doctor's  rei|u<:^l,  Prof«*- 
sor  Heuiy  filled  ad  viterim  bis  chair  of  Chemistry,  iklineralogy, 


•anunuui'*  Am.  Jew.  tti.  Julr,  M3.  vol.  xxlLp,  1IX, 

tDr.MA<T.KA.!i.«ninMi«lwHb  (hoFWiiliyottln>(ViH(i«*ofX«f  Jwmiy  mprtnwfc" 
ton  tor  titty  yfl-rM,  hikI  Ittr  UHiri*-m  yi<tini  lln  Y'ni'nihtr  prtviMonl^  In  hiH  HUtorjr  of 
Iho  C'i>U«(e  iJTOl».*To.  Phlliiileli>iaii,  ISTI,)  Bivc*  a  v«rj   iisU'imllUK  narmiut  nt  ib* 
iLpimliilRioiil  Mtd  alivtiun  of  Jokktm  IIstikv  iw  rrcilV»i<r  of  XulurHl  I'liUotMiiih}?  tn 
tn3,vol.ll.pp,ai»-SL 
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and  Oe(>1<^.  These  occupatiotui  left  him  no  leiaiire  for  the  pursuit 
of  original  rciteardi.  He  »ubi«<{ueiil.l^  g^vii  Wtuns  on  Astxononiy, 
and  also  on  Archiwoture. 

In   1834,  Hwiri-  (■niiMruct^^  for  the  Lnbornttiry  of  liU  Collie 
An  origiotti  fi)riii  of  giiivaiii<-  ItatU-ry;  m)  amuifrttl  uk  to  bring  into 
^k;Uou  uiy  {ltsin>d  uomber  of  eltnumtfl,  from  &  single  pair  to  eighly- 
«:ighl,      h'lu-h  xinc  [i]:itv  U  int-lies  wide  iiiiil    12  indict  <W|)  vra^  sar- 
rouiKl(.i]  hy  A  tapper  anv-  Ojifrn  ut  lop  ami  Ijotlom,  iintl  giving  tliu» 
one  and  a  half  Kjtmre  feet  of  efficient  !iiirf)U«.     Eleven  of  these,  in 
«ile^'en  ite|iarate  cells,  formeii  a  -fnb-ltttH-Ty;  and  eight  of  these  were 
^;roiiped  togetlu^r  liy  nicans  of  adju^tatjle  condueloni,  no  as  to  fonii 
from  the  wliole  a Mngle  battery.     Hv  mennRof  aimiik  and  M'iiullaas 
»hnfV  inpnrpert^iinetlion,  any  oneor  nioro  uf  the  eight  mult- tut t«rieft 
-*»»ld  l>e  iniinor!«xl  or  di.-«-npig(fd,  and  if  dwiriid,  a  niiglv  coll  alone 
^Miitil  1)6  i'harg«d.     By  anuthi-r  wrraiigi-nn-nt  of  ndjuiftjthlc  trwidnct- 
•<:>rSj  all  llie  urn-  plat«s  oould  be  din-etly  (diuk-cKx]  tt^-tJier,  and  all 
tlie  oopper  plates  togettier,  afWr  Uie  plan  of  Dr.  Harc-'s  "wilwri- 
Jnoior"  batten';  thus  giving  the  "(iiiantity"  eftivl  dui^  lo  ii  ningle 
element  of  132  ngiiare  feet  of  xine  xurfiu«,  or  of  any  »mall«r  area 
«]E»ired.     As  the  author  ivniarkH  eonciTnliig  itA  various  arrange- 
ments, "they  have  been  a*lopteiI  in  tn<K4i  caius  afuT  itevera]  exjteri- 
xnents  and  miieh  penMinal  bilior."     A  delitih^  iu«oiint  of  lliis  biitu-ry 
Xvtt*  given  in  a  t-oinnmnioition  rMid  .laniiiiry  ]l>th,  183>i,  iMrfure  (lie 
A.rnerican   Pbiliinojiliicail   Soiricty  (nf  whic;li   ho  had    rei'eiitly  bccti 
alerted  a  membeTj,  and  wan  published  in  ilA  Transactions.* 

SlectruxU  Self-IrulucOon. —  Meanwhile  he  had  been  engaged  in 
his  brief  tnter\-alH  of  relaxation  from  his  exacting  profeeMOoa)  caree 
during  the  pfUilVLur.  in  nipcating  and  extending  liifiintf^rcfitiugobser- 
vatioDH  (e(jmiii(.'nc(xl  at  Albany  in  18:t2),  on  the  reraiirkabk'  inteuei- 
fying  influence  of  a  long  conductor,  and  rapcciully  of  a  spind  one, 
when  intcrposetl  in  a  galvanic  cm-ult  of  a  «inglc  pair,  or  a  battery 
of  low  "intensity."  A  verbal  communication  on  this  cm-ioun  form 
of  "induction,"  wob  miide  to  the  Sodety  on  the  same  occasion  as 
the  dcffiription  of  his  Iiiitlery,  and  was  illustrated  by  expcrimeut»i 
exhibited  bcforv  the  Society. 
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Faraday  in  hU  "ciglith  *tme»  of  RoMflreliw"  (rend  M 
Ro^-nl  Sidetj-  .Iiiuc  5tli,  1851),  pnintwl  oiil  very  fully  thv  ditl'«iiig 
sftioiM  of  a  siiigU- gHlviinkr  clcmoiit  giving  n  "quantilr"  ciirrpiil, 
and  of  a  avr'u^  >>f  ■■k-nn'iitii  giving  jin  "intensity"  carrvnt:*  llitw 
entirely  ooutirining  fhc  rc^iiliK  ubbiinvd  by  Hcnr>-  tnnn-  tluin  liin»_ 
yeors  previously. 

Ill  the  PhilfHojiliionl  Magnzinc  for  November,  I8S4,  appeatrd  f 
paper  by  Faraday,  "On  a  [(ttrulinr  condition  of  dwtric  uxl 
magneto-eleclric  Induction:"  in  which  he  Dotin«  »»  u  reniitrlcablv 
fact,  that  whilo  a  »tiort  rin-iiit  win-  from  n  single  gnlvnnio  element, 
givcfi  little  or  rm  vii^ilile  sjtark,  ii  long  con<liietijr  gives  a  very  »en- 
nble  spark.  "If  the  oonnecting  wire  he  much  lengthened,  then 
tbe  spark  is  much  increased. "f  In  his  inler(stiiig  research,  Faraday 
appeare  to  have  entirely  overlooked  Henrj'^'s  earlier  labois  in  the 
«ime  fidd; — ns  rontinry  to  hifi  usual  custom,  he  makes  no  allusioo 
to  the  sime  rwults  liuving  been  obtainetl,  and  published  in  Silliniau'a 
Journal  tu-o  yean;  and  :i  half  l><;fore.[  ^_ 

These  obeervatious  were  made  by  Faraday  the  subject  of  lu^| 
"ninth  serit«  of  Kesearches,"  in  a  commnnieation  "On  the  influence 
by  induction  of  an  electric  current  on  itself:"  read  before  the  Ro_%-al 
Society  January  'itilh,  18:Jfi,  In  this  paper  he  states:  "The  inquiry 
arose  out  of  a  Ihct  oommunicatcd  to  me  by  Mr.  Jvnkin,— wliitJi  is 
u  follows;  If  an  ordinary  wire  of  sliort  lengtli  be  used  iw  the 
niixlium  of  com mun illation  between  two  i>liit»w  of  an  ciMn>inotor 
consisting  of  a  single  pair  td^  niotal!^  no  miinugvnient  will  enable 
the  oxiieriMientiT  to  ob(ii!n  an  ektarli-  «lKH'k  from  this  wire:  but  if 
the  wire  wliicli  wirroiiiidi*  an  elcctrn-itingm-l  i>c  lu-ed,  a  shock  is  felt 
each  time  the  coutuct  with  the  elwrtro-motor  is  brokoi."  Having 
varieilthe  experiment,  Fanidny  ad<ls:  "There  wa.i  no  senMlile  spark 
on  mahiTiff  contact,  but  on  ftrcah'vy  winiart  there  wa«  a  very 
and  bright  spark,  with  considerable  corubustion  of  the  mcnwnv 
He  found  a  similar  result  with  the  wire  liolix  alone, —  without  it 
magnetic  core.  "The  power  of  producing  thtwe  phenomena  vx'nA 
ihf^refore  in  tJie  simple  helix,  as  well  as  in  the  eleclro-miignii 

•PhU.   TVoM.  Hoy-SkK.  Jonoa,ISM.Ti>l,  <7Xil».  aru.  W»-«W.  FV- UA,  4Sft    Mtftrt- 
mmiiil  Rritarrhri  Cn  EttrtrlitUy,  vol.  k  i>|>.  3Ui,  am 

t  /~  <t  E  FhUotaii/^  M«i/-  K"v.  IMt.  vol.  v.  pp.  ISUISI, 
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althoDgh  iiy  ao  mcsiH  in  the  8sm«  high  if^ret:,"  With  cODtmuous 
Btraight  wire  of  tlw  Mini«  length,  hf  obtiiinwia  cimilari-ffi-rt,— "yet 
not  «>  bright  <i;*  thut  from  the  holix."  "  When  it  fhort  wire  i»  ust-d, 
all  tJii*e  eflWrte  <liwi|ii>»-ar;"  nlthough  tliiTC  is  iindoiihU'dlyn  (jrwiter 
"quanUly"  of  olcctric  cunvnt  in  the  ehorterwire;  thus  giving  "the 
Btningc  remit  of  a  diminished  Hpark  and  &ho<?k  from  the  Htrong 
cnirrcnt,  and  increased  effertfl  from  the  weak  one."* 

While  Henry  ilerivcd  only  satisfuetion  from  thusc  eztcnd<^ 
verifications  of  his  own  oheervationa,  hy  one  whom  he  hud  aot-iu^ 
tomed  himaelf  to  look  up  to  with  admiration  and  regard,  Dr.  A. 
Dallas  Bache,  his  attached  friend,  then  Professor  of  Ntiturul 
I*hilosophy  in  the  University  of  Pennsylvania, — more  jealout>  than 
binuelf  of  his  scientific  fame,  strongly  urged  and  insi^ed  that  he 
should  immediately  publish  an  aecouiil  of  his  later  researches. 
Senry  accordingly  sent  to  tlie  American  Philo80phI<al  Sonety  a 
tnemmr  (eom pricing  the  detaiU  of  hi«  reeent  verbal  eommimieation) 
"On  the  Influent*  <)f  a  Bpinil  Cundurtoi'in  ini^reasiiig  the  Inten- 
sity of  Electrieity  I'rom  a  gaK-anie  arrangement  of  a  Single  pair, 
etc,"  whioh  was  read  tiefore  (he  Srtriery,  Ft'hruary  61I1,  I83B. 

AfW  dting  his  former  paper  of  July,  1832,  the  writer  remarkB 
Uiat  he  had  been  able  during  the  jiast  year  lo  extend  his  experi- 
ments on  the  curioufl  phenomenon.  "  These  though  not  so  complete 
Ob  I  could  wish,  are  now  presented  to  the  Society  with  the  belief 
that  they  will  lie  interesting  ut  thix  time  on  account  of  the  reomt 
publiuntioo  of  Mr.  Faraday  on  the  same  subject."  H«  then 
relates  that  employing  a  single  pair  of  his  batter)'  (oomprii^ing  one 
and  a  half  square  feet  of  nine  surfaci'),  he  found  as  in  his  earlier 
«xperiment  in  1832,  that  tlie  polts  being  connected  by  a  piisv  of 
copper  bell-wHre  five  inches  lonfj.  no  spark  niw  given  on  making  or 

I  braking  cont;M-t.  Fifteen  feet  of  intcrpotse*!  win-  gave  a  \'ery 
fteble  f:park;  and  with  t^utvMwsive  additions  of  fifteen  feet,  the  cffoet 
UKieaeed  until  with  120  feet  the  maTiniuni  spiirk  apfiearrtl  to  be 
reached,  and  bcvond  thi^  there  n-as  no  perceptible  inerca«^;  while 


•FAU.  TVoiu.  ib*.  Am.  Jan. »,  mSk  TOl.  ciiT.  iLrtlclM  lim-lor.Bnd  Km.  ]>p.4Ml 
tlrftrtmaUal  aeirtmJtrt  Hi  SlH^rleilit.  'nil.  1.  pp.  S2«.429.  Ttila  nicmDlr  did  DOl  ttm«b 
Uiii  ooontiT,  at  eoorm.  un  «  yaar  IkUir. 
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tion  of  intcRMity.  Fruiu  vunuus  trmU  the  itiJVrcnce  was  drawn 
that  t}H-  liiigtli  requiml  for  tunximuni  cRixt  varU-d  with  the  «zc  of 
tlip  galvuiiic  cImiu'iiI.  Thicker  wins  of  Ute  atuna  kti^^h  produwtl 
gitatvr  dTcot,  (]c|K-iicliiig  in  Hotiie  it<^rcc  on  tlic  »iic  uf  the  buttery. 
A  win-  of  forty  fwl  when  ooiU^l  iulo  ii  (^-limlriail  hch'x  "gave  k 
more  intt-ii«  !*[>ark  than  the  sanio  wire  uiiwiluJ."  A  rilibon  of 
nhot-t  TOppir  nhoM  an  inch  wiile  atul  Iwcuiy-ciglit  feet  long, U-ing 
cuYiTi^  witli  silk  an<l  ooilcfl  into  a  Hat  s(iira1  —  like  a  watch 
s]>riag — iaStur  the  jikn  of  Dr.  Iliteliie)  gave  a  vivid  ^jiark  with  a 
loud  «nn|).  Whi-.n  iiiiiioiled,  it  prodiioed  a  much  fe<>bler  npork. 
With  Uiv  iniiitlaied  w{i|)or  rlblHici  foldnl  iu  its  middle,  anil  the 
double  thickness  coiled  into  a  flat  spiral,  there  was  no  ajiark  what- 
e\'i:r,  allliough  the  »anie  ribbon  unn>lle(]  gave  a  feeble  npark:  tlius 
showing  Uiat  tlic  induction  of  titc  current  u[»on  itnelf  was  neutral* 
inxl  by  flowing  et|ua]ly  in  opposite  dtn-ctioufl  in  the  double  f<[>iraL 
NV'iili  a  largt'r  copjier  ribUju  one  iw-h  anil  a  half  wide,  and  96  feet 
long  (weighing  15  jwiinik),  !«pirally  I'oiltil,  the  snap  of  the  ^jtork 
lYHild  lie  htiard  iu  an  adjoining  room  witli  the  d<^K>r  dosed.  Waut 
of  ntalerial  prevented  the  result  being  {lusheil  further,  so  as  to 
a-ox-rtain  (he  range  of  inaxinium  elfiH-l  wilh  ilii^  form  of  oonducior. 
With  iiKTca-seit  liatlery  surface,  the  effecrt  was  al^o  iticreflAed ;  so  tliat 
witli  eight  elements  of  his  Ixtttery  arranged  nn  a  single  pair  (of  12 
!K)uarefwt)  the  spark  on  breaking  contact  "rcw;nibled  tlie  discharge 
of  a  small  I^-y^Ien  Jar  highly  charged."  AVith  the  flat  spiral,  no 
iiu'nii.sK  of  efli-ct  wan  olist'rvable  on  tlie  introduction  of  a  eoA  iron 
a-ure  into  tiie  axis  of  the  s]>iral,  forming  a  magneL  ^^'ith  a  helical 
or  cylindrical  coil  aliout  nine  im-hes  long,  enclosing  an  iron  core, 
"the  s{>ark  appeared  a  little  more  intense  than  %vithout  the  iron." 
The  inference  is  also  drawn  "  from  these  experiments,  that  some  of 
the  effects  heretofore  attributed  to  magneto-electric  action  are 
chieily  due  to  tlie  reaction  on  each  other  of  the  several  epiralA  of 
the  coil  which  surround  the  magnet." 

In  tlicse  roeearchG«  it  u'as  found  that  when  the  tn'o  plates  of  a 
single  ])air  were  placed  even  fourteen  inches  apart  in  an  open  trough 
of  diluted  acid,  "although  the  olectrical  intensity  in  this  case  must 
liavc  iN.'vn  ven'  low,  yet  there  was  but  littJe  mluction  in  th«  appar- 
ent intensity  of  the  tqiark."     It  was  also  shown  tliat  "the  spiral 
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-woiuJiUTtor  prfMluciit  Jwwuvcf,  little  or  no  increase  of  elT<M.-t  wlicn 

intro>IucGi]  intii  a  ^Ivanic  circuit  «f  oon^ilurublv  intensity."    Wht-n 

dlor  a£ain))le  an  "InlvitHily"  Utttcry  of  tAvoCriiii-k^lmnks  trou);li«, 

-«acJi  containing  fifty-riix  eleniiiit^  wa^  eiuployul  fvith  tli*^  lar|<:i>r 

!-«opper  spimi,  "no  grwifcr  clltrt  was  p*rrccivtxl  t)i»n  wilii  a  idiort 
ihick  wire:"  in  fith«r  rOM;  only  a  fwWe  Sjiark  l«-inf;  giv«n,*  An 
Abstract  of  t)i«  nsulu  Uiuk  ajiiuiuntici),  (ami  wliidi  wire  u))(uini-<l 
i>y  Ucjiiy  during  tiiv  KUitinier  of  ISO-I,)  wiM  (xtniniuniiiit'.Ml  l>y 
II>r.  A.  D,  liAirlie,  as  a  Swrrvtan-  of  llic  Anifrican  l'l]iIoM>|iiii«ii 
SSociftty,  til  the  Franklin  Journal,  iit  onhr  to  give  thcw.-  int<.-ntfling 
iiuits  an  earlii-r  i-iinvtHry.t  The  ilnlt'  of  origiiiiil  diiwivcry  iviw 
liowtivcr  m  vni\  i«tabli»l)u],  tJnit  tliiu  f^i<^nllIy  i-Sbrt  wae  vcwrvIv 

,  nvcesmry.  I 

CV>m&tn«i/  (firt^ljt. — In   \8Zft.  wiivs  bad  lN'<>n  extCiKJcd  ritom 

the  front  camptis  of  lUfi  oolli^gu groundit  al  I'riiitt!t<in  fVom  the  upper 

story  nf  the  library  Imilding  t^  the  PhiloKophintl  Hull  on  tiic  op))o- 

*nle  Aide,  UirrMigli  ^yliieh  AignaU  wen-  txaialonally  m-uI,  iliHtingnisbixl 

liy  tlie  nniubu  of  tap'*  of  the  «^l(^Lro>inagnctie  Ix'II,  as  timt  exliib- 

'  iteti  Rveyt^n  prcvioiwly  in  th«  liall  of  the  Alliany  Atmkiny.     It 

liaK  alrfody  l»eeri  noliir^l,  lliat  wnlniry  to  all  tJio  anU-ccikiit  cxpec- 

talions  of  pbyi*iciftn,  Henry  bail  <nralilU]ii<tI  tliu  faot  tJiut  tJio  rutjet 

])Owerful    form   of   magnet   (dcNignare^l   by  him   the  "iinautity" 

uia^et)  in  not  lh<>  I'orni  Itenl  adapt<-d  to  diiitant  airlioii  tlirougli 

an  03tt«i>d«l    oin-uit.      'I"be  inift'iiions   idm  (Ni-iirreii  to  him   that 

uotwitliHtaitding  this  fnndami-iital  fai-l,  it  would  Ik-  qnilc  ea*)'  to 

;  comUinc  the  two  eyiHtniw  tw  a»  to  enable  an  oj>crator  to  jirotluo;  the 

mo#t  cnergvtio  in«?haiii»Ll  ('ir<i-tK,  at  almo«t  nuy  re({iiir('d  di)^(an(«. 

It  i»  dimply  ncxseury  t«  employ  witli  the  diMtaiit  "intensity" 

tuagiiRt  a»  OMiillufing  armature  with  a  fuilable  prolon^ition  m 

tTTaiigtMl  08  to  open  and  cIohc  Uie  short  tarcuit  of  an  adjoining 


■  IVoiH.  All.  nU.  ttir.  vol.  T.  In.  •.')  an.  \.  |>p.  ZS-TSl. 

tJoutiuti  iif  lUr  franklin  ItaUlulr.  3di>rpb.  UXIi.  v»l.  xv.  pp.  IINi,  |T0.  Sea  "Nupplo- 
flieal,"  MoiB  K. 

IM.  BKcurERKi,  III  III*  <^lHb>imt4>  TrniUiw  iiii  Rlm^trirJty,  lii  Uu  chaptvrnn  "Thv 
lanwtitm  of  an  Blcinrli*  riifti-ni  mi  llavtr  Iif  linlunllDn."'  »ny»  wlUi  tveunl  la  Uio 
bwmiH  of  tciulon  Jn  n.  rct^lklo  ourront  whi^n  piuujnir  lliroiiffli  q  loiiff  uplml  Mimludort 
"Th*  ctttviM  obnrrvnl  In  ihosn  olrcuraalHiiUMi  ai>|)(«r  lo  hnvo  iM-mi  notUiil  furllic 
amtlBiu  hy  Pntfi'uior  IlKTtUT  "'  tTtitlU  fjjttrlmmbil  tU  C X^rrtrMlt ri  ilu  Miig^ith/nnr, 

1.-  V..IB.  IMrlR,  lft'l-]«lli.  vol.  V.  nrl.  IIU.  p.  SI.) 
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"quantity"  mngn<4  of  any  prnrtknblo  power: — a  work  which 
indeed  could  lie  twCTinipIiiilif«l  by  (h<!  mere  ewing  of  the  most  deli- 
cat©  gaIvimo«i<'((-r  i«iiU(.%  I'rofi-twcir  Hi-nrj-  had  conslrartcd  for 
hta  own  laNjnttoiy  a  lorgv  clni'To-mii^nci  dtt^igm^  to  surpas  the 
cvlchnilcd  niiif^-t  niad<!  fur  Yiilr  Cotlt^;  nnd  with  it  ho  was  ena- 
bled to  cxliiljtt  to  his  cliiss,  by  viii[>loi,-iiig  »  Rmall  portion  of  his 
"quantity"  balt^TV,  lui  «vy  lifting  ]«iwcr  of  more  than  three  thou- 
sand poiitxlft.*  iyuiii  utM  tlieRK-ctiniitutliigi-tiey  )r>  called  Into  action 
through  hi«  telq^phio  circuit,  by  »iinply  lifting  it»  galviinic  wire 
from  a  meiniry  thimble,  or  by  ngiiin  dipping  it  into  the  surne.  Thia 
tiombinntioii  ba.*  i)in<^  fDuiid  an  imftnnaiit  application;  iM  principle 
uwlcrlying  nil  the  varioua  rnnim  and  um*  of  tJte  "relay"  magnet, 
■od  of  the  "rcwiiving"  niagn<'C  and  lotal  batte'iy,  wnw  ctDpIoycd. 

Visit  (o  Europe. — In  order  to  give  Profewor  Henry  a  moeh- 
»e«ded  rest  from  his  diligent  «rvice8  and  close  appliralion  during 
the  last  four  yean^  the  Truiitecs  of  hts  Collie  liberally  allowed 
him  a  year's  ahfteneo  with  full  wilnr}*:  tlius  affording  him  for  the 
first  time  a  long  coveted  oppf>rttinity  of  visiting  Kurope. 

In  February  of  1837,  in  company  with  his  \'alued  and  faithful 
friend,  I'mffuwor  Bache,  he  arrived  in  Kngland;  where  the  two 
American  physiei^ts  formed  n-ady  nnd  Wting  intimadcs  with  some 
of  the  most  distinguii^lR'd  worthies  of  Grciit  lirittiin.  Everywhere 
received  with  courteous  and  conlial  couMdenttion,  they  both  ever 
earned  with  thom  agreeable  inemorieN  of  their  holidtiy  myourn  abroad. 

In  London,  many  pleiii<aut  interviews  with  Famdiiy,  formed  a 
memonibte  circumstance.     W'hi'utjstonc,  then  ProfusMO'  of  Kxpei|^H 
msitnl  PhiWophy  in  King's  Collegi-,  was  engaged  in  developing  hn 
^mtein  of  needle  telegnqjh,  and  he  unfolded  frwly  to  his  visimn^^ 
his  numerous  projects;  and  particularly  his  arrangement  of  snf^| 
plementary  lucal  circuit  from  an  additional  balterv',  for  sotirtdin^^ 
sn  t'IeiT.n>-nia(rnetic  signal,  by  being  brought  into  action  by  a  move- 
ment from  tlie  main  line  circuit,  t     Henry  liad  then  the  pleasure 


■It  Uimlii  itint  III  1 1  tnnicnH  hn(  htva  mtuhf  to  (uttaln  S,9)0  poaodtt.   (TnralNiU'a 
Ettrtn-Uiii/nriif  Trir^rafA.  2niJ  rH.  1*W.  p  «.) 

tTlil*  wui-nrl}^  It)  April  IWI7.    <AnirAiwn(nn  Afiort  Ibr  ISST. p,  III.I    Tvo  matili 
later,  or  June  I'/lh.  l<iT7.  WiiKAnroicK  Inoonjunot.lon  Hitb  W.  P.  ConKK  Ii*d  i 
fttMtcnt  oa  his  lO'itL-iii  nt  tfleiintpli,  liicluitlii|[  t.liu  uiinliJiiuUuii  of  circuit*. 
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of  detailing  to  Iiira  hia  own  &!inilar  oonibination  of  two  electro- 
magnetic  circuits,  experimentally  tried  more  tltao  a  year  previously.* 

Nearly  a  year  was  employed  in  fore^(n  travel,  most  pleasantly 
and  beneficially  botli  for  mind  an<i  body:  ttio  grtfller  iJortioii  of  the 
tiine  however  being  spent  in  London,  in  Parle,  (where  Henry 
foriuctl  the  acquaintanoe  of  Arago,  fieequercl,  De  la  Bive,  Biot, 
Gay-Luseae,  and  odier  re1ebntie!4,)and  in  E<linburgb,  where  he  also 
found  a  galaxy  of  eminent  and  ixnigenial  mindfi. 

In  Scpteml>er  of  the  same  year  (1837)  he  attended  the  metrtiiig 
of  the  Britlih  Atisociation  at  Liverpool;  where  being  invited  to 
speak,  lie  made  a  hriof  conmmnitation  on  .wme  elei-tricnl  ntiearcibei* 
in  regard  to'  tlie  phenomenon  known  as  the  "  lateral  diwliargc :"  — a 
study  to  which  lie  had  Iieeti  led  by  some  remarks  of  Dr.  Ro^-t  on 
the  subject.  "Tin-  n^^nlt  nf  the  aiialyiii.i  wa.4  in  aoc^inlaiioe  witli  ati 
0|Muioa  of  Biol — liiiil  lliv  lat«TiU  distrhnrge  iit  due  only  to  the  i^*|x! 
of  the  flniall  ijiiiinliiy  of  riiluiidniil  elcolridty  wliioli  alwny^  exints 
on  one  sido  or  ihn  oihtT  of  a  jar,  and  not  to  the  whol<:  di.-u'liiirgv." 
HeiiK  W6<?i>iilil  iiKTUii^iiordiiuini^i  the  lateral  a4'tion  by  any  inoaits 
wkidi  allwt  llie  <iiiiinUiy  of  free  electricity: — m  by  "an  iiK-rui;^ 
of  tJie  thick nii*!^  of  thv  glusi,  or  by  sulx-'tidiling  fwr  lliv  small  knob 
of  lite  jar,  a  larp-  ball.  Bill  the  Mrnii>)^-riiuit  wbidi  prwlmtw  the 
grvuttst  vf[<.td  i»  timt  of  a  long  fiiiv  t-oppcr  wire  iti!siilal«d, — ]Hiralk'I 
lo  llie  Itorizon,  and  lt;rminal»l  at  eu(.-li  cn<l  by  a  anmll  ball.  When 
Apark-H  are  ihnjwii  on  thi.i  froiti  a  gIol>e  of  aliotit  a  frxil  in  diameter, 
thv  wireattsirh  diM-liarjft;  iMMinws  Id-niitifiilly  hiiiiinuus  fn>m  one 
end  to  theolluT,  i;vi'ii  if  it,  Ik-  a  hundri'd  feet  Icmg:  niys  arc  given 
olf  on  all  flUli'.i  iKrin-mlii-iilnr  to  the  Ax'tH  of  the  wire:" — forniirif^a 
wntin  III  Ills  i-lit'lriiui  linijli.  It  wiw  alwi  stal^il  "llmt  tlic  same 
quantity  of  elwiricity  iimld  hv:  made  to  remain  on  (he  wire,  if  grad- 
ually cummunii'iitcd  [by  ii  ]>oinl] ;  but  when  thrown  on  in  the  form 
of  a  spark,  it  isdiwipjiU-diisbtToredtwrrilrt-d:"^ — as  though  possss- 
ing  a  kind  of  inomenluin.  When  two  or  more  wire«  are  iirnutgL'd 
in  pamllci  lines  (in  elcc-tTteal  eoiino('tion),only  the  outer  sidra  of  the 


*"1  TnH^nrml  TiItti  thni  T  luiti  tli'vliirKl  nnolhrr  Tiifthoil  r>r  pnKliiolnjf  «fT)?cUiiKim«> 
«h»l  •Imllni:  Ihln  pr-nnlnied  In  oppnlni  tlip  circuit  of  my  liirBc-quanUty  imnancl  at 
mMcUm,  when  lonilod  wlIli  iiinny  liiiiidn'.l  ibhihiIs  wilylil,  by  iittriu-Iliia  aipwnrU 
•  Mnall  pl«<rur  iiuiYnblK  win'  irlTh  n  Miiiitl  liilciolT.v  miiiriiiil.  niniirrtiiit  wllliii  liing 
vira  rtrvulL"     (IlKMKY'H  Vrpotftioa  lu  llie  cniic  of  O'UkllV  nuil  Morac.  scptMnbur 
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exposed  wires  become  luminoiis:  and  "  when  the  wire  is  formed  into 
a  flat  spiral,  the  outer  spiral  alone  exhibits  the  lateral  discharge,  bat 
the  light  in  this  case  is  very  brilliant:  the  inner  spirals  appear  to 
increase  the  effect  by  induction."  In  like  maaner  when  a  ball  was 
attached  to  the  middle  of  a  vertical  lightning-rod  having  a  good 
earth-connection,  "when  sparks  of  about  an  inch  and  a  half  were 
thrown  on  the  ball,  corresponding  lateral  sparks  could  be  drawn 
not  only  from  the  parts  of  the  rod  between  tlie  ground  apd  the  ball, 
but  from  the  part  above,  even  to  the  top  of  the  rod."  * 

At  the  same  meeting,  before  the  section  on  Mechanics  and  Enp- 
neering,  Henry  gave  by  request  an  account  of  liie  great  extension 
of  the  Railway  and  Canal  systems  in  the  United  States:  which  was 
listened  to  with  great  attention  and  interest.  He  also  referred  to 
the  inland  or  river  navigation  in  our  country,  describing  the  im- 
provements introduced  into  our  lai^  river  steamboats,  especially  on 
the  Hudson  river  in  New  York  State;  where  the  usual  speed  was 
fifteen  miles  per  hour  or  more,  f 

In  November,  1837,  Henry  returned  from  his  foreign  tour 
greatly  invigorated,  —  bringing  with  him  some  new  apparatus :  and 
with  increased  zest  he  re-embarked  upon  the  duties  of  his  pro- 
fessorship. Continuing  his  studies  of  electrical  action,  he  presented 
verbally  to  the  American  Philosophical  Society,  February  I6tb, 
1838,  a  notice  of  further  observations  on  the  "lateral  discharge" 
of  electricity  while  passing  along  a  wire,  going  to  show  that  even 
with  good  earth  connection,  free  electricity  is  not  conducted  silently 
to  the  ground.  % 

In  May,  1838,  he  announced  to  the  Society  the  production  of 
currents  by  induction  from  ordinary  or  mechanical  electricity, 
anal<^us  to  that  first  obtained  by  Faraday  from  galvanism  in 
3831:  and  tlie  further  curious  fact  that  on  the  dischai^  from  a 
Leyden  jar  through  a  good  conductor,  a  secondary  shock  from  a 

'  Report  of  Brit.  Association,  for  lSf7,  pp,  'H^-^l,  orAbstracls. 

tSumo  Report,  Abrilracts.  p,  l^.  It  wilh  on  thlii  oocueIoii  that  Dr.  Lardneb,  k^q- 
erallilng  probably  ftom  bla  obaervnlioiis  on  theThiiinee,  ventured  (not  very  coart«- 
OUBly)  to  doubt  whether  any  sach  speed  uh  fifteen  nitle»:  per  hour  on  water,  could 
ordlmirlly  bo  effeetod.  (Sill.  Am.  Jour.  ,Vi.  Jiiii.  1K1H,  vol.  xixiil.  p.  2S».)  The  uma 
BUthortly  affirmed  Ihc  futility  of  attempllni-  iiceunic  sltam  imvlgatlon, 

iProceedinaa  Am.  J'hll.  fitc.  Feb.  1(1.  IKW.  vol.  I.  p.  8. 
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perfectly  insniated  near  conductor  could  be  obtained  —  more  intense 
than  the  primary  sliock  directly  from  tliejnr.  * 

These  investigations  Imving  in  view  tlie  discovery  of  "  inductive 
actions  in  common  electricity  analogous  to  those  found  in  galvaniem" 
(commenced  in  the  s[irin}j;  of  183C),  led  to  renewc-tl  examination  of 
the  secondary  ffcifcanio  current,  which  since  November  24th,  1S31, 
(or  for  seven  yearn,)  had  received  no  special  attention.  Heniy's 
very  interesting  series  of  experiments  were  detailed  in  a  somewhat 
elaborate  memoir  read  before  the  American  Philosophical  Soc'iety, 
November  2nd,  1 838.  Employing  five  different  sized  annular  spools 
of  fine  \vire  (about  one-fiftieth  of  an  inch  thick)  varying  from  ooe- 
fiflh  of  a  mile  to  nearly  a  mile  in  length  (which  might  bo  called 
"intensity"  helices);  and  six  flat  spiral  coils  of  copper  ribbon  vary- 
ing from  three-quarters  of  an  inch  to  one  inch  and  a  half  in  width, 
and  from  GO  to  93  feet  in  length  (which  might  be  called  "quantity" 
coiU),  he  was  able  tf  combine  them  in  various  ways  both  in  con- 
net.'tion  and  in  parallelism.  A  cylindrical  batterj'  of  one  and  three- 
quarters  square  feet  of  zinc  surface  was  principally  used ;  ami  the 
galvanic  circuit  was  interrupted  by  drawing  one  end  of  the  fopjiep 
ribhou  ur  wire  over  a  rasp  in  good  metalliu  coutaut  witli  the  other 
pole  of  the  battery. 

From  the  energetic  action  of  the  flat  ribbon  coil  in  producing 
the  induction  of  a  current  on  itself,  it  was  inferred  that  the  second- 
ary current  would  also  be  best  induced  by  it.  With  the  single 
larger  ribbon  coil  in  connection  with  the  battery,  and  another  ribbon 
coil  placed  over  it  resting  on  an  iuterposed  glass  plate,  at  every 
interruption  of  the  primary  circuit  an  induction  spark  was  obtained 
at  the  rubbed  ends  of  the  second  coil ;  though  the  shock  was  feeble. 
With  a  double  wire  spool  (one  within  the  other)  of  2650  yards, 
placed  above  the  primary  coil  (having  about  the  same  weight  as  the 
copper  ribbon)  the  magnetizing  effects  disappeared,  tlie  sparks  were 
much  smaller,  "but  the  shock  was  almost  too  intense  to  be  received 
with  impunity."  The  secondary  current  in  this  case  was  one  of 
small  "quantity"  but  of  great  "intensity."  With  a  single  break 
of  circuit  in  the  primary,  it  was  passed  through  a  circle  of  56  sta- 
dents  of  his  senior  class,  with  the  effect  of  a  moderate  ehai^  from 

•  Pnxerdingt  Am.  Phil.  Boc.  Way  t.  tens,  Yol.  I.  p.  11. 
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a  Leyden  jar.  From  various  ezperimente,  the  limit  of  efficient 
length  for  a  given  galvanic  power  was  ascertained ;  heyond  whidi 
the  induced  current  was  diminished.  Employing  a  Cruicicshanks 
battery  of  60  small  elements  (4  inches  square)  he  found  with  the 
ribbon  coil  that  the  induced  currents  were  exceedingly  feeble,  but 
with  the  long  wire  helix  as  the  primary  circuit  that  strung  iudica- 
tions  were  produced.  By  the  alternations  of  the  ribbon  and  wire 
coils,  the  fact  was  established  "that  an  intensity  current  can  induce 
one  of  quantity,  and  by  the  preeedlug  experiments  the  converse  has 
also  been  shown  that  aquantitycurrentcau  induce  one  of  intensity;" 
a  result  which  has  had  an  important  bearing  on  the  subsequent 
development  of  the  electro-magnetic  "Induction-Coil."  With  a 
long  ribbon  coil  receiving  the  galvanic  curreut  from  35  feet  of  zinc 
surface,  sensible  induction  shocks  could  be  felt  from  a  lai^  annular 
coil  of  four  feet  diameter  (containing  five  miles  of  wire)  when  placed 
in  parallelism  at  a  distance  of  four  feet  from  the  primary  coil ;  while 
at  the  distance  of  one  foot  the  shock  became  too  severe  to  be  taken. 
With  this  arrangement  an  induction  shock  was  given  from  one 
apartment  to  another,  through  tlie  intervening  partition. 

Successive  orders  of  Induction. — When  it  is  considered  that  the 
primary  current  in  such  cases  has  a  considerable  duration,  while 
the  secondary  current  is  but  rnomentary,  being  developed  only  at 
tlie  instant  of  change  in  the  primary,  it  could  certainly  not  have 
been  expected  that  this  single  instantaneous  electrical  impulse  of 
reaction  would  be  capable  of  acting  as  a  primary  current,  and  of 
similarly  inducing  an  action  on  a  third  independent  circuit:  and 
during  the  seven  years  in  which  galvanic  induction  had  been  known, 
no  physicist  ever  thought  of  making  the  trial.  Theoretically  it 
might  perhaps  have  liccn  inferi-cd,  if  such  tertiary  induction  had 
any  existence,  as  it  would  be  coincident  not  with  the  instantaneous 
secondary  induction,  but  with  the  initiation  and  termination  of  such 
momentary  current,  and  hence  in  opposite  signs — separated  by  an 
inappreciable  interval  of  time,  that  the  whole  phenomenon  would 
probably  be  entirely  ma-sked  by  a  practical  neutralization. 

The  experiments  i>f  Henry  fully  established  however  the  new  and 
remarkable  result  —  of  a  \'cry  appreciable  tertiary  current.    By  con- 
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nevling  the  secondary  roit  with  oiioIIkt  it  soiiii.'  dislaaoe  from  the 
primary  >w>  as  not  to  be  infliK-nocd  hy  it  dirt-ctly,  but  forming  witli 
tlie  ^evoodary  n  eingto  closed  circuit,  not  only  was  the  distant  coil 
capable  of  produciitg  in  nii  insulated  wire  helix  placed  over  it,  a 
tlUtinc-t  current  of  induction  «t  tli«  inlcmiptioa  of  Uie  priinan", 
but  siciiailile  shocks  were  obtained  from  iu  The  experinienl  was 
PU.^!kiI  rilill  further;  and  inductive  L-urrenIs  of  a  fourtli  degree 
were  <J)taJiicd.  "By  a  similar  but  more  extended  arrangetnent, 
slioclc  were  received  from  cun'ciiL.-t  of  a  fi>urlli  and  a  &i\\i  order: 
lUid  wiili  a  more  ]iowerfu)  primary  current,  aitd  ad<litioiial  coil-'i,  a 
still  grtater  number  of  itucce^uive  inductions  might  be  obtained. 
-  -  -  It  waft  found  that  wilh  tlie  nroall  battery  a  i^htn-U.  could 
he  givvii  from  the  current  of  tlie  thinl  order  lo  tui'my-five  perrioiis 
jolDiag  lianda;  alwi  ithoekii  {perceptible  in  the  ann^  wvre  obtained 
Btom  a  current  of  tlie  fifth  urder."  As  Henry  simply  remarks: 
"The  induction  of  cunvntw  of  different  onk-r^,  of  MiftictL-ni  inlen- 
si^  to  give  xhocks,  <ii>ult)  ncurccly  luivv  been  uutin)int>.'d  fVwn  our 
prvviou*  Vnuwli-dfp-  of  rlii-  wubject,"  Hy  meoiu  of  tlie  xmall* 
magnetizing  fidix  inln.xluc^-d  into  mch  rirtruit,  the  direction  uf 
tbcee  micocMive  currents  was  found  to  be  nlterniitin^  or  revemti  to 
each  otlier.  The^^  retnorkable  rcxulli^  VfVtv  obtained  in  the  summer 
«f  1S38. • 

The  concluding  Kv-tion  of  lliitt  im)K)rlant  ruenioir  is  occupied 
with  an  iwconni  of  "The  pwHluction  of  inducw)  curmits  of  tltc 
different  order*,  from  wrdiniiry  i-lcctneity."  An  o[»cii  gliw  cylinder 
about  six  incliiv  in  diinm-ter  wiw  provi(h>d  witJi  two  lon^  narrow 
stripe  of  tin  foil  [uuttxl  around  it  iu  cornwfioitding  Iielitnl  cnune^, 
the  one  on  the  ontei<lc  and  tiic  other  on  (he  iiii^ide,  directly  op[Hisite 
to  each  other.  The  inner  coiletl  strip  hud  il«  exln-mitic»  <^«n»cctcd 
with  insulatcti  wire»  which  formed  a  circuit  outside  the  cylinder, 
and  included  a  i^mnll  miifjnctiKing  helix.  The  oiirer  tin  foil  strip 
was  also  connect<'d  wilh  w\vv»  no  thiit  an  cli^ilrical  discharge  from  a 
half-gnllon  Loydcn  jar  oould  Iw  piti<Mil  ihrough  it.  The  niagneti- 
xation  of  ii  small  n<^^-dle  indieati^d  an  iiidnitHi  current  thntuf-h  the 
inner  tin-foil  ribbon  corn^v]>onding  in  (]ii'e<iion  wilh  the  outer  cur- 
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rent  from  the  jar.*  By  means  of  a  Becond  glass  cylinder  similarly 
provided  with  helical  tin-foil  ribbons  in  suitable  conne<^ODS,  a  ter- 
tiary current  of  induction  was  obtained,  analogous  to  that  derived 
from  galvanism.  "Also  by  the  addition  in  the  same  way  of  a  tliird 
cylinder,  a  current  of  the  fourth  order  was  developed." 

Similar  as  these  successive  inductions  from  an  electrical  discharge 
were  to  those  previously  observed  in  the  case  of  the  g;alvanic  cur- 
rent, they  presented  one  puzzling  difference  in  the  direction  of  the 
currents  of  the  different  orders.  "These  in  the  experiments  with 
the  glass  cylinders,  instead  of  exhibiting  the  alternations  of  the  gal- 
vanic currents,  were  all  in  the  same  direction  as  the  discharge  from 
the  jar,  or  in  other  words  they  were  all  plits.  On  substituting  for 
the  tinned  glass  cylinders,  well  insulated  copper  coils,  "alternatioiu 
were  found  the  same  as  in  the  case  of  galvanism."  The  only  differ- 
ence apparently  between  the  two  arrangements,  was  that  the  tin-foil 
ribbons  were  separated  only  by  the  thin  glass  of  the  cylinders,  while 
the  copper  spiral  coils  were  placed  an  inch  and  a  half  apart.  By 
varied  experiments,  the  direction  of  the  induced  currents  was  found 
to  depend  notably  on  the  distance  between  the  conductors; — the 
induction  ceasing  at  a  certain  distance,  {according  to  the  amount  of 
the  chaise  and  the  characters  of  the  conductors,)  and  the  direction 
of  the  induced  current  beyond  this  critical  distance  being  contrary 
to  that  of  the  primary  current*  "With  a  batteryof  eight  half- 
gallon  jars,  and  parallel  wires  about  ten  feet  long,  the  change  in  the 
direction  did  not  take  place  at  a  less  distance  than  from  twelve  to 

*A1>out  a  year  later,  Ihe  diftln^uiohiMl  German  electrician  Pvreit  Kiess,  Hppft- 
rently  uuaware  of  Henry's  reiienrolifiH,  (Uncovered  the  necondory  curreat  Induced 
from  mcchnnlcnl  elpotrlclly.  by  a.  very  nlmllar  experiment.  (PaggendorfTg 
Annatm  der  Phyiik  und  Chemie.  IStO,  No.  S,  vol.  xlvil.  pp.  ,S5-78,) 

tThe  variation  In  tlic  direction  of  polnrluitlon  (wlthoul  referetice  to  induction 
currents)  appears  to  liavo  been  first  noticed  by  Felix  SavabV.  lome  doien  years 
before.  In  an  Iraporlniil  memoir  oomnmnlcatert  to  the  Paris  Academy  of  Bclene** 
July  31, 1826,  M.  Savary  announced  that  "The  direction  of  tlie  magnetic  polarity  of 
small  needles  expo!<cd  to  an  electric  current  directed  along  a  wire  stretcbed  longl- 
tudlniilly,  varies  with  the  distance  of  the  wire:"— the  action  being  found  to  bo 
periodical  with  the  distance.  M.  Savary  observed  three  periods,  and  alao  the  Ibcl 
thot  the  distances  iif  maximum  effect  and  of  tlie  nodal  zeros  "  vary  with  the  length 
aDd  diameter  of  the  wire,  and  with  the  intensity  of  the  discharge.''  He  also  found 
that  '*when  a  helix  Is  u.sod  for  mnenetlEli^E.  the  distance  at  which  the  needle  placed 
within  It  Is  from  the  conriuctinK  wire,  is  IndllTerent;  but  the  direction  nod  the  de- 
gree of  moenetlzatlon  ^Icpcnd?^  on  the  Inlenslty  of  the  discharge,  and  on  the  ratio 
between  the  length  and  size  of  the  wire."  (Brewiter'a  Edinburgh  Jvur.  Set.  Ocu 
1828,  vol.  V.  p.  S89.> 
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I  jAeen  indiee,  and  with  a  still  larger  battery  aiul  loiigrr  roiulurtors, 
I  cbange  was  foaml  althnagh  the  inilurlion  wiut  {initltK^'d  iil  (lie 
•of  wvfml  feel."  With  Dr.  HaroV  liaticry  »f  32  on«-g»Uoti 
Jan*,  niu)  a  eopjHrr  win;  nWml  one-tcntll  rif  itii  iiwli  thick  ami  SO  fwt 
l»n^ Ktrctrhcd  uoroift*  Ihv  Iw^tiirt-ninm  nml  Iwfc  onctthoricicU-lnwani 
Ihv  bftltcry,  a  wicond  win;  utrcb'hiN)  [mnillcl  with  thv  formvr  fttr 
about  35  ffi^t  und  vxImmUiI  to  form  an  in(lo]>cii()>-nt  cin-tiit,  (it»  omU 
being ct)n»««-t(;il  witlinsmiiil  miipictiKing  holix,)  was  tiTttcil  at  viiry- 
ing  di«tanoc8  beginning  with  n  few  iiK-lnw  until  thi-y  won;  twtlve 
feet  npurt:  at  wbirh  <]iittancr  of  the  pnntlhd  wire,  tt»  iiuliiiiinn 
tltniigh  enfoeblwl,  still  imliratod  by  ite  imi4;noti?:ing  power,  n  direc- 
tion oorresponding  with  the  primary  rnrn-iiU  Tlic  fonn  of  the 
room  iHd  not  permit  a  eonveoient  )>«pAnition  i>f  tlie  two  drcuit«  to 
B  greater  diKtnncc* 

Tb«  eminent  Kwnrh  clei'trieian  Antojnc  C.  Bcc<itieri;l,  in  a  eb«|>* 
ter  OD  Induction  in  his  lat^"'  work,  remark*:  "Very  recently  M. 
Hi-nry,  Pruftworof  Nnliiml  Phikiwiphy  in  New  Jerecy,  hns  fxtrndttl 
tile  domain  of  this  hnincb  of  pht'sitv:  the  rct^ult^  oblntiied  by  bim 
■re  of  sut^  importance,  particularly  in  regard  to  the  intensity  of 
the  eflectH  produced,  tbnt  it  is  proper  to  expound  them  here  with 
«ome  ddail."    Twenty  pages  are  then  de\-oted  to  these  reseanJies-t 

A  memoir  was  read  before  the  Society,  June  19th,  1840,  giving 
an  account  of  observations  on  the  two  forms  of  induction  occurring 
ma  the  making  and  on  the  brraking  of  the  primary  galvanic  circuit, 
the  two  differing  in  character  as  well  as  in  dircctjon.  In  thecte  ex- 
periments he  employed  a  Daniell's  constant  battery  of  .'JO  elements; 
th«  lattery  being  ".•Munetimes  u.wd  as  a  single  series  with  all  it« 
elements  placed  i"onsecii  lively,  and  at  oiJ>ers  in  two  or  ihnn;  ^rii.'!*, 
arranged  oollaterally,  so  os  to  varj'  the  ([Uaiitity  and  inti^nuly  (if 
tlie  electridty  as  the  occasion  might  require."  As  ihe  initial  induo 
tion  bad  always  be<-n  found  so  feeble  na  to  Im<  scanvly  [M-ni'ptilil(% 
(although  in  quantity  .^iufficieut  lo  atfeet  the  onlinary  gal\'an<>nieter 

•  IVbhAi  Am.  ntl.  Mm,  vol.  vl.  In.  ■.)  an.  Is.  pp.  XK-XK.  In  llii'  PmcwMllns*  of 
III*  Sotloly  inr  Nnvemborlil.  ISW.  *hcn  ltil<  tiivmolr  vu  niiit.  II  l>  monlcil  "Pr>> 
Ic^r  Itmay  mntlen  VDrbalwininiunlpntlon  •loniiii  ibo  oouraeur  nIiloJi  li«  lllu>- 
•nUi->l  vipnlBiuilally  Uia  pliencinaoiut  ili^vtto(ic<l  In  bl>  fiapar."  (/^wwhI.  Am,  PfM. 
eoe.  Jtnr.  -J.  tSM.  vol.  I.  pp.  U-OO.) 

f  rVoiU  erptrunmlal  <lr  r6lrrirltat  r(  ilv  tlannlUmnt,  TOl.  V.  pp.  tO-ltn. 
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as  mudi  as  Ute  terminal  inductioi),)  most  of  the  reeulta  prevjouety 
obtJiintv]  Ifluch  as  tiie  (IcU'ction  ol'  successive  ordfrs  of  nirrenls)  were 
derival  from  the  straiig  inductions  at  tlie  niomeiit  of  breaktiij;  the 
circuit.  It  lN.>can)e  tlierctbrc  important  to  eiideitvor  to  iiitrasify  tJie 
initial  induction  lar  it^  more  ee|)ecial  examination:  and  tliis  it  wae 
found  cx>uld  be  effected  in  two  vrav^, — by  increasing  the"  intea»ty" 
of  the  Imttery,  nnil  )iy  dim  in  tailing  witltin  certain  limits  the  lenfttb 
(if  lh<-  primary  mil. 

"Willi  the  <Turrent  from  one  clement,  the  ehock  at  breaking  tlie 
circuit  was  <(uite  .'c\'U'c,  but  at  making  the  Bamc  it  v,ss  very  feejile, 
and  could  be  {WRvived  in  the  tingets  only  or  through  the  tongue 
With  two  elements  in  the  cdrcuil  the  shock  at  the  banning  «u 
^li^htly  increased :  witli  three  elements  t}icin<'ri>n»«wa»  more  decided, 
while  tlie  shock  at  breaking  the  cirt'uit  remained  iieai'ly  of  Ute  soine 
intetipily  as  nt  first,  or  was  comparatively  but  little  tm^reflHd. 
Wlien  the  number  of  elements  waii  increased  to  ten,  tlie  iiliock  at 
making  coiilai't  wa^  foun<t  fully  e<^ual  to  tJtat  at  breaking,  and  by 
omployiug  a  flil)  greater  number,  the  former  was  decidedly  gmt«r 
thiui  iht'  luIt^T,  [he  dilfereiice  continually  incTcasing  until  all  th« 
thirty  I'leinenis  were  introdu<«d  into  the  cinruit.  -  -  •  Ex|>eri* 
mciits  were  m-xl  nuule  to  determine  the  influence  of  a  vanntton  in 
Uie  I).-ng(h  of  tlie  coil,  the  inteiL-uty  of  tlie  iNittcry  rcmnining  the 
some."  For  this  purimse  tlie  Imttery  i-otieilsliiig  of  u  «iugl(>  etcraent 
"was  cmployctl;  luid  the  length  of  tlie  copiwr  rib1x>u  coil  was  suo 
oesBively  rcdiin-d  from  60  feet,  by  metu^ureti  of  lu  fed.  With  46 
feet,  the  initial  Induclion  wiu  i^tfuugcr  than  witli  60  feet:  with  the 
next  shorter  lcn)^h  it  wm  more  perceptible,  and  incrcaBcd  in 
intcnei^  with  cwli  diminution  of  tlio  coil,  until  u  kngth  of  about 
fifWn  flirt  appf.'!ir(!«l  li>  jpv>:  11  miixiiiHini  ixsull."  At  tlie  Winie  time 
it  was  found  thiit  "  the  iutcnt^ity  of  lln'  hliiM;k  oi  tlie  mdint/  of  the 
battery  current  diminishes  witli  eaiJi  diminution  of  the  IcngtJi  of 
tht  '.-oil.  -  -  -  By  llic  fiin^tiiig  resulw  we  arc  evi<l<^titly  fur- 
niahu]  with  two  methixU  of  incii 'lining  at  pleasure  the  iuleiuttj'  of 
tlie  induction  nt  the  bi-^iiiiiing  of  a  battery  current,  the  one  cou- 
triHtinji  in  InoivaHing  the  intensity  of  the  source  of  the  electricity, 
ADui  tlie  other  in  (liuiiniithing  llie  resLstatuie  to  cooducdoii  of  thtt 
cirvuit  wliile  its  intvuHitv  remains  the  same." 
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Haying  diw  mccfvdcd  in  <'xa1fing  the  initkl  indndion,  Hcnrf 
in  hia  invonigslion.     Distinct  rurreobi  of  lito  third, 

iith,  an<l  fiAIi  onIer<  were  rt^ily  obtained  from  it ;  nnd  iw  vrM  i 
inticipstnl,  with  their  fligns  (or  dtivctinR't)  tl>e  reverse  of  the  oor* 
Rsponding  ordvn  derived  fW>in  ihn  terminal  indnctian.  Id  other 
nspccts  "the  mnt»  of  indiKvd  rurrmlA  jmiduii-d  nt  ttkc  begiDtiing 
of  Ihc  primntT  ctirrmt  iippcni«l  to  potMss  all  the  prripcrtic*  belong^ 
Ing  In  tbu*e  of  tlio  imluctinn  at  the  ending  of  the  aame  rurreot.'' 

P  Id  tfa«  oourae  of  these  investigations  the  idea  having  occumd  to 
him  "  tlint  the  intense  shocks  given  b^  the  elertrio  fish  may  pgmibi/ 
be  from  a  fayn^ary  current,"  as  it  appeared  to  him  that  "tlitit  a 
the  only  vray  in  which  we  can  conceive  of  eucfa  intense  electricity 
being  produced  in  organs  imperfectJy  ineuiated  and  inmerset]  in  a 
nmdtKtiog  medium,"  he  endeavored  to  simnlate  the  efftcl  by  ar- 
nnging  a  aecoDdary  wire  coil  furnished  with  terminal  hawllei^,  oxtr 
a  primary  copper  ribbon  coil,  the  two  being  imnlated  m  iwial. 
"By  iiiimeraing  the  apparatus  in  a  shallow  vessel  of  wat«r,  th« 
bundini  beii^  placed  at  the  two  extremities  of  the  diameter  of  t}ie 
bdix,  and  the  handa  plui^jed  into  the  water  parallel  t^  a  line  joio- 
Itig  the  two  polei),  a  shock  is  felt  through  tl>e  arms." 

The  farmer  espcriioent  of  obtaining  nn  indtiction  shock  from 
one  room  to  aooilicr  through  a  partition,  was  repeated  on  a'still 
larger  ecale.  All  the  coils  of  copper  ribbon  ba\-ing  be«n  tinited  in 
a  single  continuous  condurtor  of  alxnit  4(^  fc«i  in  length,  "this 
was  rolUd  into  a  ring  of  five  ami  a  half  feet  in  diameter,  and  SD»- 
pended  vertically  s^inst  t)i«  inside  of  tl»e  large  folding  doon  which 
tvparat«  the  laboniiory  frfvrn  the  k-rture-room,  Be^-ond  the  doors, 
in  tbff  iHturt^rooro  and  directly  oppnelte  the  cml,  was  placed  a  lielix 
forfDfd  of  upwards  of  a  mile  of  copper  wire,  one-sixtei^nth  of  an 
■or4i  in  thi<^'knea8,  nod  woand  into  a  hoop  of  four  feet  in  diameter. 
WiUi  tilts  arran(!ement,  and  a  balteiy  of  147  square  fet-t  of  rino 
mutna'  diviil*^  into  eight  elenients,  shtjckfi  were  perceptible  in  the 
tflogne  whan  the  two  conductors  were  separated  to  the  dt^ttnre  of 
Marijr  wren  feet.  At  the  dtstance  of  between  three  and  four  feet,  1 
abodu  were  cjait^  severe.     The  exhibition  was  rendered  more  int 

ling  by  causing  the  induction  to  take  place  ihroi^fa  a  nnmber  of  j 
I  statidit^  in  a  row  between  the  two  condncmE." 
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The  second  eection  of  tlie  memoir  is  mainly  oocupiul  with  dcailc 
of  experiments  on  Ui«  sLTwiiiiig  vfii-ct  of  conducting  plates  (of  non- 
magnetic metals)  vrhen  intcr|K))^  Ix^'twi-cn  tliv  primsr}'  and  socond- 
tiry  ooiU:  sliowiog  remarkable  «<jtilriL»ts  in  tiiv  "qiiantit^r"  and 
"intvitsity"  classes  of  gaK'nniu  <ifKiL'lj).  Wlivn  the  annular  epuol 
or  liL-lix  (of  nearly  una  mile  of  <k>pjht  vrirt-)  wiu  emplo^'eil  with  tliu 
largu  ^piral  cxtil  of  cx>ji[>t-r  ribbon,  "  the  n>il  being  nonnevlttl  witii  a 
batter)'  of  ti-n  elcn)eut»,  tlic  shocks  lioth  at  nuiking  aitd  bruaking 
tlicdrenit  wercvm-wven>;  luni  Uuscitt  tur>uul  wrreniniuM  cnlirvly 
ncntmlized  by  tlic  inter  position  of  tho  xinc.  ]ilatc.  But  when  ihc 
guKiimintctcr  in^-Uml  of  tlw!  ImkIv,  wil*  inlroiluocd  into  (he  dnmit, 
its  indications  were  tho  Mime  whether  tJie  pltitc  wits  intcriKMinl  or 
nol;  or  in  other  wordi*  the  g»Iviinomct<-r  indicated  no  eerecntng, 
while  under  the  mme  cimnniilanctA  the  tihtickB  wore  neutralized. 
A  similar  efToct  vna  obsen-cd  when  tlie  gtttvaiiomcter  and  the  m^ 
netizing  Iielix  were  together  introihioil  inio  tJie  i-ircuit.  The 
interposition  of  the  plate  entirely  neutralized  the  ma^ictizii^ 
power  of  the  helix  (in  rcfcrenec  to  tempered  Heel)  while  the  deflec- 
tions of  the  g!ilv!inoracter  were  uniilTMeil,"  The  iridurtron  currciilH 
of  tlie  tliird,  Iburth,  and  fil^h  ordcnt,  were  found  to  be  of  conf<ii)> 
erable  "  intensity;" — mngnetjieing  rtcel  necilles,  giving  shocks,  not 
being  interrtiptiHl  by  ii  drop  of  water  ])lii<ii.l  in  llie  circuit  betwwn 
the  ends  of  the  wverwJ  wire, —  iiiid  yd  Ix-ing  ei'n.-e»cd  or  neutral- 
ixed  by  a,  nicUillic  plulc  intcrp'M.Kl  between  the  coils,* 

A  eonlinuntion  of  the  memoir  wai>  read  tH-fure  tlie  Philom>phioal 
Society  Novemlier  20th,  18-10,  diacuHriing  further  the  tlieoretkal 
differen(i»  liclwcen  lui  iiiitialnr  an  inereuHing  galvanic  ctirrent,  and 
n  dccreusing  or  an  arrctitod  currejit,  in  jirotlucJng  the  ptienomcna  of 
induction.  On  the  iiame  otnuion  Henry  di«rrilieiJ  "an  appnratuii 
fur  producing  a  rcviproc^ating  motion  by  tlie  repuUtoii  in  t)»e  consec- 
utivc  parts  of  a  con(lueu>r  through  wliieli  a  gnh'anic  current  is 
puming."  About  M-n  years  Ix-fore,  In^  had  devtw-d  (fie  first  clertn»- 
nutguetio  engint:  |o)H'nitiiig  by  intermittent  niagudic  nttrsictions  and 
npulsion^l;  anil  now  ho  had  <>ontriv<!d  tlie  first  gtilvanic  engine; 
0{K-nitiiig  by  the  aniilogou^  intennittuit  attmetions  and  impulsions 
of  the  eki-tric  curreiit-t 

*  tYont.  Am.  PhU.  Sac.  Jvue  IMd.  y\i\.  tIU.  (d,  ^.tan.  L  Ri,  l-K 
1  Pi-orrrdlnffM  Am,  FhU.  JDp.  Kov.  %  J»40,  VOL  1.  p.  SDL 
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Oadflalivtt  of  EltdricallHachargt, — In  June,  1842,  hvpivecuted  a 
oomtnuDiotion  to  Uiv  Society*  recounting  &.n  invrstigat^on  of  somo 
CkOOmklk'S  in  oHinnr)'  electrical  induction.  \Aniik-  with  thv  lai^r 
zuedke  ("No.  3  and  No,  4")Eubject«i  to  U»g  nia^(?tiiung)u.>Iix,  tJio 
jiolarity  was  alvrayv  conformalile  to  tlie  direction  of  the  diechai^, 
1-ie  fout>d  thsl  whtn  vi.-i^'  fine  needlts  were  cmplovi>(l,an  increarie  iii 
the  force  of  tbe  deetricity  jtroduced  changes  of  polarity.  About  a 
-Choufiand  needles  were  magnetized  in  tbe  teetiug  helices  in  these 
x*esearcke8. 

This  puuting  phenomenon  was  finally  cleared  up  by  the  importaot 

^liscovery  tliat  an  electrical  equilibrium  was  not  instantaneously 

^sflectcd  by  the  spark,  but  tliat  it  was  attained  only  atVr  several 

oscillations  of  tlic  flow.      "The  dischai^e — whatever  may  be  its 

nabire,  is  not  corroctly  represented  by  tJie  single  transfer  from  ouo 

^ide  of  the  jar  to  tlie  other:  tlie  phenomena  rei[uire  uh  to  admit  the 

^sxitttvnce  of  a  prineijial  dlm-iutrge  in  one  direction,  and  tlicji  sevcriil 

x~eflex  actions  backward  and  fomt'ard,  each  more  feeble  than  the  pre- 

<3e<Jing,  uulil  tltc  equilibrium  is  obtained.'"    In  every  ra»e  tJinefoK 

<»f  the  electrostatic  disdiarge,  the  testing  needles  were  really  suli- 

jccted  to  an  neicillating  alu-nintiou  of  eurreiilA,  iiiid  ci>iiHH[ueMlly  to 

^Hiooesuve  partial  de-magnetixutions  and  n.vuiagiii:-liuitit>UH.      The 

oomplicatious  produi'cd  by  tliiti  n^iduid  m-lion,  »ati>riie.l(irily  vx- 

plaiiuxl  for  the  firxt  lime,  tJie  disivivlant  renultii  ohtiiiititl  by  ditFerent 

a  nvcstigntom.     Thin  singular  reflux  of  currciit  wan  ingeiiiounly  np- 

l>Iiiil  by  Henry  to  explain  the  apparent  I'liau^-  of  imlm-iive  current 

"^tJi  differing  distances.    Should  llii;  jirimitive  di.-<i.'burge  wave  )>c 

in  cxces  of  the  mngoetJo  capadty  nf  tlic  neeille  at  a  given  jKMition, 

tiM  return  wave  might  l>e  just  sudicient  to  completely  PCversM*  lU 

polarity,  and  the  diininifbed  su<x.ii\Iiiig  wave  inatiflicit'nL  to  nstorc 

it  to  its  former  condition ;  while  at  a  grcalcT  diKtam^,  the  primitive 

"^rave  miglit  Iw  m  fur  redm^d  uh  to  jiL'<t  ningni-tixe  the  nec^dlv  fully, 


•  Pr*f*tUnoi  -tm,  rhil.  Av.  Jiinu  IT.  Wa.  viil.  U.  p|i.  IKI-ttM.— Prar.  nKRSAR:*  U 
T.  lln.aKoLf«  mm*  ttrf  yt-nn  lnl(<r  iln  IMTi,  biit  qiilla  IndrpiuiitRiMy,  tuunUvl 
"■  tnckWBnl  Uid  Ibnranl  mnlloii  liplwccn  the  pootiniiii"  vlirn  tlie  l^tyiita  Ju-1> 
«]lKhsrfML  (»Jm(^J/<-inuiri.«ll1anir  tir.J.T>-iiilun,leS»,vo1.l.p.  tH.)  An<l  *im 
■Ive  jrcan  latvr  I  In  IMUlttlr  WtLUlAH  Tumtao:!  buuId  llio  Miao  IndotioiiJpnl  ronjcp- 
tun.  iL.K.D.  /^(lE.  Jfaff.  June,  1«%'1,  voJ.  v.  pi>,  101.  <UJ.)  Ta  KkMX  KArAiir  biiwcvvr 
It  duv  Uu  <Twdl(  oT  luviiiicnm  luliiuivcd  ttiu  ljy)»th«li  of  i^lMtriciU  oKlUatlonB, 
«aa  otrly  ■■  IRH.  8mr  ~.*tu|i(>t<-iii<'iil,"  Nora  P. 
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and  the  second  wave,  being  still  more  eofeebled,  would  only  partially 
de-magnetize  it,  leaving  still  a  portion  of  the  original  polarity;  and 
so  for  the  following  diminished  oscillations. 

In  the  course  of  these  extended  researches  the  presence  of  inductive 
action  was  traced  to  most  surprising  and  unima^ned  distances.  "A 
single  spark  from  the  prime  conductor  of  the  machine,  of  about  an 
inch  long,  thrown  on  the  end  of  a  circuit  of  wire  in  an  upper  room, 
produced  an  induction  sufBciently  powerful  to  magnetize  needles  in 
a  parallel  circuit  of  wire  placed  in  the  cellar  beneath,  at  a  perpen- 
dicular distance  of  thirty  feet,  with  two  floors  and  ceilings — eadL 
fourteen  inches  thick  intervening." 

"The  last  part  of  the  series  of  experiments  relates  to  indaced 
currents  from  atmospheric  electricity.  By  a  very  simple  arrange- 
ment, needles  are  strongly  magnetized  in  the  author's  study,  even 
when  the  flash  is  at  the  distance  of  seven  or  eight  miles,  and  when 
the  thunder  is  scarcely  audible.  On  this  principle  he  propoeea  a 
simple  self-registering  electrometer,  connected  with  an  elevtU«d 
exploring  rod."  For  obtaining  the  results  above  alluded  to,  a 
thick  wire  was  soldered  to  the  edge  of  the  tin  roof  of  his  dwelling 
and  passed  into  his  study  through  a  hole  in  the  window  frame; 
while  a  similar  wire  passing  out  to  the  ground,  terminated  in  con- 
nection with  a  metal  plate"  iiy  a  deep  well  close  by.  Between  the 
wire  ends  within  hisM^^^Eirious  apparatus,  including  magnetiz- 
ing helices  of  different  sizes  and  characters,  could  be  attached,  so  as 
to  be  within  the  line  of  conduction  from  the  roof  to  the  ground. 
The  in<Iuctions  from  atmospheric  discharges  were  found  to  have  the 
a'scillatory  character  ol)served  with  the  Leyden  jar;  and  by  inter- 
posing several  magnetising  helices  with  few  and  with  many  con- 
volutions, Henry  was  able  to  get  from  a  needle  in  the  former 
the  polarity  due  to  the  direct  current,  and  in  the  latter,  that  due 
to  the  return  current;  thus  catching  the  lightning  (as  it  were)  upon 
the  rebound. 

In  examining  the  "lateral  dischat^"  from  a  lightning-rod  in 
good  connection  with  the  earth,  he  had  often  ol»erved  that  while  a 
spark  could  be  obtained  sufliciently  strong  to  be  distinctly  felt,  it 
scarcely  affected  in  the  sli^chtest  degree  a  delicate  gold-leaf  electro- 
st«i>e.      How   explain  so   incongruous  a   phenomenon?      Henry 
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cStHovorrd  the  vpry  »iimple  Aolnlioti,  by  a  referencp  to  ifie  wlf-induo- 
taon  of  the  roJ,— a  rKgalive  wave  [xi.'King,  ■tiinyKdivl  iinmeiliatrly 
liy  m  positive  wa\'e  w>  rapitlly  an  to  (Y>inplt-tely  nciitnlixo  thi;  dTect 
tipoii  tlio  alcctrnHn){M>  before  tlie  inertia  of  the  goM-liiif  oviild  lie 
cn'crootne,  while  netually  jiroducing  a  double  spark  (t>rDMbly  o^in- 
cwlent)  to  and  from  iJie  itKripicnt, 

A  few  iiiontlis  later, "  he  hiu)  8ur(?eedG<l  hi  magnetising  D(«dtf8  by 
iJic  fieconitnry  rtirrcnt,  in  a  wire  more  than  Iwo  hiindird  nnd  Iwonty 
feet  diotani  from  the  wire  thn>ugli  whi<-h  Um  priimiry  nirpcnl  was 
fM*ing,  excitfd  \>y  a  aingle  oparlc  from  an  eli.ic'tri<al  miwrhinc."* 
2a  thi*  cue  the  primary  win^  vm  liU  teii-gniph  line  Mn-tchol  seven 
ymn  before  ocron  tJic  umipuA  of  llie  niilU-g«^  gn)iin(U  in  fnjnt  of 
2<Mnu  Halt;  the  wcondury  or  iitdut-tion  wire  licing  MU[H-ndcd  in 
n  {Mmllol  (lii-ts'iion  tu-rr^a  th*'.  grounds  «t  the  rear  of  Xassiiii  Hall, 
^Ih  itH  fiids  lerniiiintiiig  in  buried  metallic  plates: — the  large 
IxiiMing  iiiti'r\-enitig  Iietwcen  tlic  two  wim. 

Thi«  brilliant  M-ricR  of  contributions  to  our  knowledge  of  a  most 
noundite  an<l  niyiti-riou^  ogvnt,  pland  Hniiy,  by  tlic  concurrent 
jiidgn>eui  of  uU  conipotrnt  pliy«ioi«tt),  in  the  very  front  rank  of 
vriftinal  invMligators.  Hi:*  (wrtcvcring  reoearcbes  in  the  electrioil 
]Mr»dox<r<  of  induction,  |>crhu]iH  more  than  any  similar  ones,  tended 
to  str«nglht'f)  the  hyjwlhMis  of  un  wt herial  dynamic  agency;  altlinugh 
lie  himself  had  fur  a  long  time  been  inclined  to  favor  the  material 
iiypotboib.  t 

iKVESTIOATTOys   IN  GENERAL   PHTMCS:   FHOH   ISM  TO  IMft. 

In  order  to  give  a  projier  connection  to  the  experimental  inqui- 
licK  undertaken  by  Ilenr^*  in  various  fields,  it  is  necxwary  to  ]>au8C 
liere,  and  to  recur  to  some  of  bis  earlier  scientifie  labors, — begiu- 
xuog  again  at  Albany. 

•IVonwHnpt  Am.  FliU.  ax.  Oct.  Xl.lMtral.  U.  p.t».  It  !■  buvir  povUblalkal 
til*  primarti  cumot  (nlHhl  hAV*  rMuraod  ttiroiuib  IhO  •«n>nil  wliv. 

( In  •  psp«r  "on  Ibo  Theory  of  XUe  w>«ii]l«l  Impooil*tmbl«"  piibhilied  •»»• 
3«Bn  iBlrv.  In  tnlBrrlog  tottio  plioiiuuxoiiA  or  ateclrlcai  uolllallon  In  (lUsliiuc*.  and 
«rUMHtrMBof  Iniltiolloni  UklnK  ptiuv  luid  "«xl«n<]|nK  loa  aurprlnlni  dlMain^o  uo 
adtrtdai^'livtTtiiiirka^  "Aiilinc  nrc  tlicmuluorcurranuin  altcrnktc dIrccUmia, 
alMjr  niiut  protluoe  In  >UTn>uiidlnK  ifmc*  n  Mrtcii  of  pita  aud  mtnut  rioUoiia.  anal- 
cvonilo— If  not  IdanUoal  wlUi  onduUllona."  {rnxrtd.AiMr.AuoetaOnt,  Albutj, 
4g<.l(Ul.p.t*,i 
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Mdeorology. — From  an  early  date  Henry  took  a  deep  iotenBt 
in  the  study  of  meteorology:  not  only  on  account  of  its  practical 
importance,  but  from  its  relation  to  oxmical  physics,  and  because 
from  the  very  complexity  and  irr^ularity  of  its  conditions,  it 
cliallenged  further  investigation  and  stood  in  need  of  larger  gener- 
alizations. His  early  association  with  Dr.  T.  Romeyn  Beck  in 
the  first  development  of  tlic  system  of  meteorolt^cal  observations 
established  in  the  State  of  New  York,  has  already  been  referred  to 
in  tiie  sketch  of  his  "  Early  Career."  (Page  212.)  This  active  and 
zealous  eo-operation  continued  from  ]827tol832;  or  as  long  as  be 
resided  in  Albany. 

In  September  of  1830,  he  commenced  a  series  of  observatnms 
for  Professor  Renwick  of  Columbia '  Coll^,  to  determine  the 
magnetic  intensity  at  Albany.  With  the  assistance  of  hin  brother- 
in-law,  Professor  Stephen  Alexander,  these  observations  were  omi- 
tinued  daily  for  two  months.  *  In  April,  1831,  a  second  series  of 
observations  was  commenced ;  in  the  course  of  which  his  attention 
was  attracted  by  a  great  disturtiance  of  the  needle  during  the 
time  of  a  conspicuous  "aurora"  on  the  19tli  of  April,  1831.  At 
noon  of  the  19th  the  oscillations  were  found  to  be  perfectly  accord- 
ant with  previous  ones,  but  at  6  o'clock  P.  M.  a  remarkable  increaet 
of  magnetic  intensity  was  indicated.  At  10  o'clock  of  the  same 
evening,  during  the  most  active  manifestation  of  the  aurora,  the 
oscill.ttious  of  the  neeille  were  again  examined.  "  Instead  of  still 
indicating  as  at  6  o'clock  an  uncommonly  high  degree  of  magnetic 
intensity,  it  now  showeil  an  intensity  considerably  lower  than  osnaL" 
Thu?,  designating  the  normal  intensity  at  the  place  as  uni^,  at  6 
o'clock  it  had  increased  to  1.024,  and  at  10  o'clock  had  subsided  to 
0.993,  which   according  to  Hanstcen's  obser\-ations   is  the   usual 


•Ttien(>edlps  pmploypd  In  tbesPDtKWrvsOons  vere  AnmpIerecetTed  bj- 1 
Renwick  fnmi  Ctipl.  Kabinb.— uneof  which  had  bet<itiE«l  toPnilMaor  HaHbUxS 
of  Xorwny.  "Tlicy  were  Fuspended  aecoHlns  to  Uie  mMbod  of  HansMen  In  i 
i»nh«enny  box.  by  k  Mnsle  fiber  of  nw  ailk.  The  box  wu  famltbHl  vltb  ■  | 
cover,  nnil  had  n  crndustctl  arc  of  I  voir  on  the  bottom  lomark  theunpntudecrUic 
x-lbratlons.  In  mlng  Uila  appumtiu,  the  Umeoftbre*  baadred  Tlbntlona  wm  noted 
by  ■  quaner-Mcood  watah,  well  ncolatod  to  maan  Ume;  a  rectiter  belus  iiiaik  ■! 
theeadofeverTtenlhTllrtUoB  ■»•> —Mlt  dadoMd  Ihun  the  vbole,  takes  m  Ike 
true  time  of  the  U««-  ^iMrtmanta  aucftn^  raade'wllh  AM 

nppantiMvii^'  wa»^;"  ihclndlTtdwU  aliiu  ■■ 

(nilllB^a  <) 


rdation  of  magnetic  disturbaoce  by  an  aurora."  An  apoount  of 
tiiese  rtsiult.1  was  cominuiiicato:!  by  Henry  to  tlie  AJbany  Institute, 
Januanr  26,  18S2;  and  v/an  abo  pnblLihed  in  tlie  Report  of  the 
RegGulft  of  the  New  York  University.  A  little  more  than  a  mouth 
bter  (to  nil  on  Mam-h  6,  1S32,)  he  had  Iwcn  able  to  collate  the 
rarinus  publi&hecl  acoounts  of  this  aurora ;  and  he  learned  "  tiie  fact 
of  a  disturbance  of  tcrrestria]  magnetism  being  obe<ierved  by  Mr. 
ChriftUe  in  England  oit  the  same  evening,  aud  at  nearly  tJte  some 
time  the  disturbance  was  witnessed  in  AIImiiiv,  and  timt  too  iu  ia>ii- 
nection  witli  the  appearance  of  an  aurora."  This  cireumstaaiic  led 
him  to  make  a  careful  comparison  of  tlie  notices  of  auroral  dUplays 
given  in  the  meteorological  reports  in  the  Anuals  of  Philosophy  for 
1830  and  1831,  with  tliose  of  tlie  Reports  of  the  New  York 
Bcgeots  for  the  same  period.  "  By  in»tpeeting  thnic  two  publiai- 
ttons  it  was  Men  that  from  April,  I8.')0,  to  April,  1831,  im-lu»ive, 
the  aurora  wan  remarkably  frequent  and  brilliant  Urlb  in  Kuropo 
and  in  this  country;  and  tlmt  mnat  of  tiw  auroras  d<«tTtlied  in  tlic 
Annala  for  this  lime,  purtic-ularly  the  brilliaut  ones,  wi-rvweti  on 
tbc  Runie  evening  in  England  and  in  the  State  of  New  York." 
From  which  he  argues  tliat  "  these  simulianedus  apjM-jiriMiix^  nf  iho 

etcor  in  Europe  and  America  would  therefore  seem  tu  warruut  tlui 
eooclusion  tliat  the  aurora  borealia  cannot  be  clatiscd  among  tb* 
ordinary  local  meteorological  phenomena,  but  that  it  must  be  referred 
to  sonu-  cause  connected  wttli  the  general  pliyitical  principles  of  the 
globe;  and  that  the  more  energetic  action  of  this  cause  (whatever 
it  Ruy  be)  aflectB  simultaneously  a  greater  portion  of  the  northom 
hemisphere."  f 

In  atlerapting  to  classify  and  digeot  the  meteorologtoal  data 
witliin  his  reach,  Henry  became  strongly  impressed  with  tbc 
oeoMsity  of  much  more  extensive,  continuous,  and  s^'stcinalic  oliwr- 
ntiotu  than  any  as  yet  underUiken :  and  he  negle(-t4.-d  no  oppor- 
tunitioi  of  directing  influeiK^-  upon    the  niind.t  of  our   aational 


*Pn>frA*oT    llA^tTFTKiQi  liBa   mnuTliri]   thai    "A  ihori  Umu  Lrforc  tbu  uumv* 

hnrMlta  spiiani,  Ihu  lutAoMIjr  or  llio  (nneiivtliiin  ■>!  Ilir  oniih  t(  apt  tn  riM  Ui  an  dn- 

nmiBU'U  hplslit:  Mil  *f>  toon  mx  thv  ourorn  tKirnalii  bc^&i.  In  pnipOrUuD  qm  lu  toreo 

tawmw.  l>i«  iDtnniilty  of  ihc  inneiK-Mun  ot  Ui*  earUi  dferMSM,  rMovirliig  lu 

InnflUi  hyiltvmM.oflfri  iiol  Uti  Ui^ondortKMily.niUrbOan."    lAllnbwvA 

Vour.  Jkn.l(0.<rul.  xlL  p.  M.I 

IIMi*a  .4m.  Jvur.at*.  Afrll,  iSXt,  toI,  xxU.  pp.  U0-U6. 
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legislators,  to  impreee  th^m  with  th«  great  need — as  well  m 
pnu^dcal  policy  of  prosecnitiiig  the  subjert  by  govern  menial 
reiuiiirtxs.  Xo  one  at  that  day  seemed  so  fully  awake  liotli  to  the 
importanoe  and  to  the  methods  of  prosecutiog;  i^uch  inquiry:  and 
DO  one  more  effeclually  advancwl  both  by  clirw-t  aiid  by  indi 
exertions  the  wide-spread  interest  in  this  study,  than  he. 

In  ]  839,  while  at  Princeton,  he  in  conjunction  with  his  frien' 
Professor  Bache,  induced  the  American  Philosophical  Society 
officially  to  memorialize  the  National  Government  to  eetablieJi 
etutioiw  for  magnetic  aiid  ini.'tt.'oroli^idil  ol>%TVHtions:  a  movement 
whioh  was  [Kirtly  suwi.'!«rul,  though  nut  to  the  extent  dcsiml.  On 
tlic  subject  of  intvmational  systems  of  ubeervntton  und  register,  he 
juistly  remarks  at  a  later  dute:  "In  order  tluit  the  scienoe  of 
meteorology  may  be  founded  on  n-Hublu  data,  and  attain  that  rank 
which  its  importance  demaudn,  it  is  ais.iasiary  that  extended  systems 
of  eo-opcrutio»  ehuuld  bt^  wtnbli.'chcd.  In  reguni  to  climate,  no 
part  of  the  world  is  itvlatixl:  thut  of  the  enmllvst  island  in  the 
I^nfic,  is  governwl  by  the  gcmeiul  current*  of  the  air  and  the 
wat««  of  the  ocbud.  To  fully  uridcrsland  therefore  the  cauaea 
which  influence  the  climate  of  any  one  couutry,  or  any  one  place, 
it  will  be  necessary  to  study  the  eonditions,  as  to  hfat,  moisture,  and  • 
the  movements  of  the  air,  of  all  others.  It  is  evident  also  that  as 
far  as  possible,  one  method  should  be  adopted,  and  that  instrumeota 
afibrding  the  same  indiciUions  under  the  same  c^onditions  should  be 
employed.  -  -  •  A  geuend  plan  of  this  kind,  for  observing 
the  mcteorolopital  and  tniiKneti«d  ohaiiges,  nmri- ejtt^-nfivcly  than 
had  e\'er  before  been  proje^-ted,  was  digested  by  the  British  Aseo- 
dation  in  1838,  in  which  the  principal  Governments  of  Eutx>pe 
were  indutv^  to  take  an  active  jnirl;  and  hud  that  of  the  United 
States,  and  those  of  South  Amcrieu,  joined  in  the  enterprise,  a  eericBi 
of  watch-towers  of  nature  would  have  been  distributed  over  everj 
part  of  the  earth.  -  -  -  Thuu^ih  the  Goveriimcnt  of  the 
United  States  took  no  part  with  the  other  imtions  of  the  earth,  in 
the  great  sj'stom  before  described,  yet  it  has  established  and  sup- 
ported for  a  number  of  years  a  partial  system  of  observation  at  the 
dificrent  military  posts  of  the  army."* 
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A  large  collection  of  origina]  notes  of  various  mcteorolo^cal 
observntioDS, — on  mtignetic  viiriution»,  on  auronu  with  nlU:iuptA  at 
ascertaining  their  rxtrcnio  height,  on  violent  whirlwinds,  on  hoil- 
LStono.  on  thundtT-jtlornis,  luiil  tlm  deportnifiit  of  Hjihtniiig-nxl*,— 
niifonuniitcly  never  jtublisheil  nor  tniiwcTilxJ,  >vere  lost  (with 
inueh  other  precious  «;! en ti fie  niuteriul)  hy  fire  in  1865.  The  piie- 
Domena  of  thunder-'Htornis  were  always  studied  by  Henrj'  with 
great  interest  and  attention.  A  very  severe  one  whieli  viwted 
Princeton  oa  the  evening  of  July  14,  1841.  was  minutely  described 
in  a  eommunieation  to  the  Anjerican  Philosophical  Society,  Jloveni* 
ber  6lh,  1841.  * 

On  November  :id,  1843,  he  made  a  eommunieation  to  the  Society 
**  in  r«$;ard  to  the  application  of  Melloui's  ihermo-eleetrie  ap|iiimtuii 
to  meterologieal  puq>oaes,  and  explained  s  modification  of  tlie  parts 
oonneeted  with  tiie  pile,  to  which  he  had  been  led  in  the  course  of 
his  rceearehes,  lie  had  found  the  vapi>ra  near  the  horizon,  powerful 
^leflectors  of  heat ;  hut  in  the  case  of  a  distant  tlmoder-storm,  he  had 
ad  that  the  eloud  was  colder  than  llie  adjacent  blue  spaee."  f 

On  June  20,  1845,  he  read  a  [wper  before  tlie  Society  on  "a 
simple  method  of  protecting  from  lightning,  buildings  covered 
with  metallic  roofs ;"  urging  the  importunce  in  such  cases  of  having 
the  vertical  rain  pipes  always  in  good  electrical  connection  with  the 
earth,  since  "  on  the  principle  of  electrical  induction,  houses  thus 
covered  are  evidently  moi-e  liable  to  l»e  atrueli  than  those  furnished 
either  with  shingle  or  tile.  It  la  of  flourae  necessary  to  have  the 
.metallic  roof  in  goixl  metallic  connection  with  the  gutters  and 
pipes;  and  the  latter  may  conveniently  have  .soldered  to  the  lower 
end  a  ribbon  of  sheet  copper  two  or  three  inches  wide,  continuing 
roto  the  ground  surrounde<l  with  charcfial  antl  extending  out  from 
the  house  till  it  terminates  in  moist  ground.  J 


•  A«o*nl.  ^m.  Phil.HiK.  vol,  II.  p|i,  lll-IIB. 

♦  AwmkL  Am.  TliiL  Sue.  vol.  Iv.  p.  S. 

;  PnrrnL  Am.  I'hil-  Sor,  vol.  Iv.  f.  m.  HrKsT  appran  to  tiavB  bixm  inaelk  tBk> 
preMtxd  wllb  Dip  cnuductlns  vulae  nt  tti?  tinnml  nhis't'imii  plpr*  oofiimnnljr  Mad 
•a  rkUi  ■iKiau.  rmia  nbtenilDK  thai  amid  tbe  ■IrnriRi  TDRiLTl<a  o(  [be  «lrau]laiu 
KbUi  punu«<1  by  Hip  IIkJiIiiIiiu  (Iii  rjuom  iif  liniini'i  Ktrtirk  by  tliU  rlvKriiRUv* 
aiCOI>II.Ui«  nlu  pipe  WD)  not  nnrrcquvnlly  >plrcli.-d  lu  piirt  of  Ibv  ruutd;— nurki 
Vd  CSflOClVo  violence  titliji;  rihlbUcd  nl  lU  lowpr  end,  lUid  lomctlnKW  ut  lu  lop 
«•  wdL^ Willi*  tiiH  |>l|"'  ll"'<'1f  vu>  fuuiiil  lu  bu  imlujurad. 
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In  this  jMiiicr  ho  iDcidfinttilly  mods  the  niu<!h  debated  queition 
Wbetfaer  a  lightning- rod  U  pfliricnt  as  a  condm-tor  liy  ils  itnliditT,  or 
by  tte  surfiin;  only.  While  he  liiid  been  nblo  tu  niKjrtwliw  sraall 
ntieitli^  jiliu'«il  tnin^viTJcly  to  the  rtlfff»  of  briwd  fitrij»  nf  copper, 
tlii-oii};)!  wliji-li  fttvlrkiil  diwlinr^-s  were  inum^,  In--  (<ould  obtain  no 
«iyii»  «f  iitn^^vti^m  in  nuHll<.«  wliwi  pliw-wl  irniiswrsely  nor  the 
Mc/es  of  Hiii-Ii  :'tri{K^  nltoiit  mid-u'ay  fmin  the  Mlgi>«.  la  liko  m:in- 
ner  h«  lailtil  to  di.'wovcr  uny  uvtiuu  in  a  xniiill  iita^K-ti/iiig  helix 
plaoiid  within  a  Motion  of  gae-pipc  and  ronnwlt'd  with  it  at  either 
CDd,  when  tranMnitlin^  through  tiiv  sy!tt<>m  an  elontrical  spark; 
whiU'  111!  ennily  ublnim^i  niitgiii^ii!  otTccbt  with  a  galvanic  curreDt 
[MMwd  through  tiic  ramc  umin}!;iMi».iit.*  From  tliew  and  other 
cxjwrinHiiti^  he  wum  led  to  believe  that  mechaiiicnl  oI<^-lrieity  tends 
lu  piu-KmuiniyntoDf;  thevxtcrtorsurfiweora  oiii id nctor,  and  accord- 
ingly tlutt  Oliui's  low  of  comluetiou  in  not  apitliinble  to  lightning 
or  ntivhani«il  el«ctririty.  t 

Sijtnc  popular  uiiut>tiK-ss  having  been  CJtcitwI  in  18-16,  in  conse- 
qovnw  uf  U'l<^;raph  poles  bviitg  onnnonally  i«lnick  by  lightning, 
ukI  of  the  sa[^M»cd  danger  to  ttn\'cllN8  along  higiiws\-s  likely  to 
rt«ult  thcn-from.  a  communi^-ntion  on  tlw  mliject  addrnwcd  tn  Dr. 
I*atu.'i>ou,  one  uf  tlw  Vico-Fnwdent»  of  tlie  An>cn<9n  Phil<»ophifal 
8ociot>',  vM  nmd  before  the  Society,  and  referred  to  Professor 
Henry  for  rejtort.  Thi*  was  in  llw  vm-  iofiuicy  of  the  eleetro- 
itiagDctir  tck^niph ;  as  it  liud  not  ihcn  bci^-n  in  existence  more  llian 
a  couple  of  yeure.  Henr\'  nvpondi'd  in  a  ronimunitntioD  read 
June  UHh,  1846,  to  the  elfcri  that  while  telt^n^ph  wires  Mi 
cooductors  were  eminently  liable  to  receive  di«-haigeg  of 
plieric  eleetrieity  both  from  rhaigcd  douds  and  from  the  vaiyii^ 
electrical  conditkni  of  the  air  at  distant  points  along  the  line  (as ; 


•In  pauBlNC a f>Jnu>>c  cnnnii  ihranch  ■•  in»  Ub«. ka obttiMd  UmwU* 
ef  ■)■  IndaeUDB  fruai  buih  Um  ItxMa  uid  Um  coUld*  ef  tb*  UAt,  bin  la  r 
aimUoB*. 

ITkIa  *W7  Un|iwta«l  qnauoa  «a»mat  b*  ntat*tA  m  rvm  fH  dccUntjr 
««W«J:    ■Mtuit  ■BlbiinUw  iBKlDIBlnlne  Uuu  (ttctiMly  o  jhr—nt  ■ 
<rl>la— «il— nn  c^akltr  Ui*  ratio  of  |«of>mtls*uJltr  to  aroi  of  mm  anUaM 
lb*  eoBdMter.    Prnbalilr  U»   ■■•  of  cmMtoHtui]   num   wltb 
ltn*WIK  m—ifc»  Uwt  -If  a  nwtalllr  tod  W  ntwd  to  ■  ml  hMl,  »■ 
oaniiMUw  ccwMwn*  aicdrtMqr   la  taimag  1 1.  viiiUi  lis  cosihicUnK   p«<nr 
iraMale  «»(«litclv  •■  coMMNnbly  dlmlnMnd.-    (Anat  ^  tw  Jbytf 
^  <fna<  in— «a. OM.  IM^ «*L  L (a. *.) |L  17^ 
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example  even  by  a  fog  or  pr«cipitation  of  vapor  at  one  station)  as 
also  from  imlui^lion  at  a  tliHtaiue,  the  <laii}^T  to  Inivcncj*  nlong  n 
te]egrapli  ro«cl  wotilil  be  very  8ligbl>  tiiilvm  a  p«n»Hi  should  bo 
stniHling  or  [KtMiiic  r|iiiti-  c]<w  to  ii  foh  at  tliv  moment  of  ib<  being 
sti'iK-k.  He  li<)wtviT  rworamentlcd  that  for  tlic  protwiion  of  tlie 
]Kil«t,  iJiey  slioiiUI  }>f  jiruvkled  with  eomluctore,  "The  effeets  of 
powerful  Oiwlwrpw  from  tin.-  elomls  mny  be  preventer!  in  a  great 
■  degree  by  en.f  ling  at  intervals  ulong  the  line  and  beside  ihe  support- 
ing \n)l(s^  a  nietnllie  wire  rcHineeteil  with  the  earth  at  tJie  lower  end, 
and  t«rm!iiiiting  alwveat  ihedistimeeof  aWnt  half  an  int-h  from  the 
wire  of  tlw:  tek^rrapb.  By  this  arrangement,  the  inRulntion  of  the 
condiH-tor  will  not  be  interfered  with,  while  tJie  greater  portion  of 
the  rliarge  will  be  drawn  off.  1  think  this  preeaation  nf  great 
importance  at  places  where  the  line  crosses  a  river  and  is  supported 
on  Iiigh  poles.  Also  in  tJie  vicinity  of  ihe  offiee  of  the  tck-j;raph, 
where  a  discharge  falling  on  the  wire  near  the  station  might  send  a 
carrent  into  the  hoiiae  of  sufhoient  quantity  to  prixluoe  tteriotLs  ac^'i- 
denta."*  This  precaution  has  now  been  largely  ailopted,  especially 
on  the  telegraph  lines  of  the  central  portion  nf  the  United  States, 
whkJi  are  more  liable  to  the  eflects  of  lighttting.t 

Jtolecittar  Physict. — Among  other  inquiries  many  original  exam- 
inations were  made  by  Henry  in  the  domain  of  molecular  physira. 
While  Profesor  in  the  CM1(^  of  New  ilereey  in  1A:)9,  his  attention 
was  attraitcil  to  a  cnrlous  case  of  metallic  capillanty.  A  small  l<si| 
(□be  about  eight  inch(^  long  happening  to  be  left  with  a  bent  end 
lying  in  a  shallow  dish  of  mercury,  he  noticed  a  few  days  alYeru'anl 
that  the  men-urj'  had  di.'^appcan.Hl  from  the  dtsh,  and  wa.«  ftpread 
on  the  shelf  about  llie  other  end  of  tlii?  tiilie.  On  a  ■'areful  exam> 
■nation  of  the  tube  by  incision,  it  appeared  that  the  mercury  had  not 
passed  along  the  open  canal  of  the  tube,  but  had  percolated  through 
iiri  solid  suti^tan<\>.  To  test  this,  a  solid  rod  of  lead  aliout  one- 
fourtli  of  an  inch  thick  and  seven  inches  long  was  bent  into  a  siphon 
form,  and  the  ^ii.irt<-r  end  inmicr^ed  in  a  small  shallow  vesecl  of 
mercury;  a  similar  empty  vc««el  being  placed  under  the  longer  end. 


•^M««il:  Am.  Phil.  Ami  vol.  tv.  p..  StI. 
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In  ibe  course  of  24  liours  a  globule  of  mtiixMiiy  was  found  ftt  the 
lon-cr  «D(l  of  t)ic  lew)  nxl;  anil  in  five  OTvix  i\ay*  it  liud  all  pma^ 
over  rxit-plinj;  what  up]>vnrvd  in  tlic  form  of  crystuU  of  a  kwJ 
uni»l;n>n  in  tiic-  upjKT  Vii«c1.*  A  long  jnix'i;  of  tliick  laid  wire 
was  ufterwvrd  suspcndtxl  in  a  vvrtiiTil  position,  with  itn  Iovtit  vnd 
dipping  into  s  nip  of  mcix-tiry.  In  the  counw.'  of  n  few  dnys,  tmom 
of  the  niL'rcur)'  wci-e  found  in  the  rod  iit  the  hdght  of  tlirvc  fd-t 
above  th«  cup:  thus  showing  that  a  metal  impcrviouD  to  w»t«r  or 
oil  (exrepting  under  very  groiit  pixwure)  wax  easily  penetrated  to 
git'iit  distiinees  by  a  liquid  nietxil. 

Soineyntra  litter  on  a  vi»it  to  Philiidelphiu  be  cndeavon-d  with 
the  iLwiistnui'e  »C  his  friend  Dr.  Paiterton  (tlieu  Dirw^tor  of  tlie 
United  Stutt»  Mint),  by  melting  it  small  globule  of  gold  on  a  plutc 
of  clean  slicct-iron,  tu  obbitn  itm  eiipilliiry  alK><>rption ;  but  without 
effect;  probibly  owing  to  the  inter|H)»ition  of  a  tliin  film  of  oxide. 
Applying  to  another  pt'tvonul  friend,  Mr.  CorneliuK  of  I'hiludelphtu, 
a  veryintelltgeutiuid  ingenious  mnnufuetiinT of  bronz(K,und  platcv) 
orniinientsfori'hnndeliere,«t*'.  to  trj-  whell>erapic<.«of  ^Iver-platcd 
copjitT  liwitwi  to  tlio  melting  [xiinl  of  silver  would  show  any  ub«>r{>- 
tjon  of  tliat  iiK-lal,  be  ]<>iiriRtl  that  it  wiis  »  eonimun  ex|K'rienee  under 
Budi  einrumstances  to  find  the  silver  dtsap|ie»r;  but  tJiut  thle  hud 
always  h«'n  nttributwl  to  a  vnlaiiliKatiun  i>f  Uie  silver,  or  in  ihc 
worknum's  plinw, — to  its'  U'ing  "burnt  oil'."  At  Henn-'s  request 
tlie  cxiKiriment  WIIS  tri«d:  the  bcntetl  end  of  a  silver-jilat^tl  piece 
of  "H)p])er  exhibiUtl  on  iivding  and  claining,  a  tvppiT  surface;  tl»e 
other  em)  wniiiining  nnchniigwl.  Henry  next  had  ibe  wpper  sur- 
fiiec  slightly  di.'ictolvcd  ofi'  by  ininiersioii  for  a  few  iniiiut««  in  a 
solution  of  nniriali^^  of  Kine,  wheii  as  he  bud  anticipiUtt!,  the  silver 
was  again  exputwd,  having  peiietnited  to  but  a  very  short  and  lolcr*^^ 
ably  uniform  distan<^<e  l*eJow  the  original  surface,  f  ^| 

In  1844,  be  made  some  im]>ortant  observations  on  the  eohesion^^ 
of  liquids.     N ot wit hstiui ding  that  Dr.  Young  early  in  the  eeutuiy 
maintaini-d  that  "the  immodiatc  eausu  of  solidity  as  disttnguUlied 
from  liquidity  is  the  lateral  aMfmcm  of  the  ]iurticles  to  ctieh  otlt«r," 
and  had  shown  tjuit  "  the  reustnucc  of  ics  to  extcuiiun  or 

*PrarrtiL  Atn.  nu.  »K.  Tnl.  I.  p.  «. 

ifne*riL  Am.  7'Ki'.  An'.  Juiin  SI.  IWi.  vol.  tv.  p.  IH. 
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prcssion  is  found  by  experiment  to  difRr  veiy  little  from  that  of 
vater  (.vntainm)  iii  a  vc»s(tl,"*  nil  tht:  iiiot^f,  )>0]iular  Icxt-lxxiks  <vt 
ptiysics  oMitiiiued  to  u?acli  lliat  (tit>  oolitttiott  til'  lh«  li<]uiiJ  Matv  \» 
inteni>etliat<^  h«:-twe»i  tliiit  of  tlic  mini  aii<l  the  gflK^tiu  )>tnti«.  t  It 
soem«<l  therefore  ilesimbli^  ii>  um  tlte  ({iiexlion  by  XMn«  mon>  <lin.t-t 
Dteana  than  th«  rraiiitjince  of  liijirHLt  iraitaiiml  inolnsetl  vtwuU;  unci 
for  this  purpcMie  Henry  iiiipioyiil  i|h>  classical  sM)a|>-lHiltblt*.  "The 
effect  of  tlLtsolving  the  ■•f«i|i  in  tJie  water  i»  not  u»  might  »t  first 
appear,  to  increaext  the  inolM-uIiir  attraction,  but  to  (limiiiiiih  tlic 
nkobUiQr  of  tbenioieffiit^."  In  liictUieaetiial  dmaafy  of  pure  wutcr 
IB  greater  than  rim)  of  .'<vup-w»ti;r. 

The  first  set  of  expcrirncnlK  wiw  (Jirected  to  determine  "tlic 
quantity  of  water  which  ailhcni!  to  a  bubblti  jiwt  Itcfore  it  burst." 
The  accoiid  set  of  cxi)eriiiii:iit»  wiw  dtvi^tl  to  measure  the  contractile 
force  of  a  Mwp-bubblv  blowti  un  ttii;  wider  mtl  of  »  U-«hiip<.il  ^Um 
tuh«  half  iilKiI  with  wiittr,  by  tJtc  bannnrtrir  uiliimn  suriainct)  in 
tl»e  iMirrowr  jtterii  of  Uic  tub«;  tfic  ilificreuce  of  level  being  aire- 
fully  oliserved  by  muins  of  a  micro8ci>[K\  The  tiiieknu«e  of  the 
soap-hiibblv  film  nt  il«  lop  vma  (vtiiimted  by  the  last  of  the  Newton 
rtng^  shown  previous  U^  buntin);.  The  nwilt  iirrivwl  at  frotn  both 
seti*  of  «x|H-nmei]tK  wa»  Uial  watw  in.steiul  of  having  a  colieaion  of 
63  grains  to  (he  eriuurc  inch  (a»  wus  very  Mminonly  Ktated],  Las  & 
cobcaive  foree  of  M^veml  hiindriKl  jwuniU  to  the  indi;  or  Uiul  tJiu 
iiitf-r-molci'iiLar  oohMJun  of  a  liifuiil  h  fully  t([Uiil  to  that  of  the  sub- 
etaiio!  in  tlie»oti<]  state.  ^ 

*Twin|-B/jMAin«ai>  ,VnL /'hUM.  L««t.ait  vol.  t.  p.  01. 

fir  HVHltrmpI  In  draw  up  frnm  the  lurDiei)  of  water  b  olrcalar  dlAofniMal 
Hyofao  iDcti  IndluiiMar.  «**liiill»ii  iliai  ths  waurirtll  BdharABAdbaauppurMd 
•ovvnil  llh««  kiKjT*  tlift  |Fi*n<rntl  Hurnir*--  Tilth  oxpKrimnif,  whldi  1*  fnv|DfiR||y  fivi*B 
In  rlrnmitiirjr  tmok*  lu  ■  inpuurv  uf  tlir  n^cbli.'  ■UrnrUon  n(  wntpr  fur  lliclC.  1*  Iid- 
proficrly  Inlcrprelal.  1 1  miTcly  ln<ll«it«  llio  ftirrc  nT  miraeUoii  at  ailtii;!*  nim  of 
kUifBK  itriHiiM  ih'  |wr|H<nfttrttlnr  Htirfhiv.  ni>(J  it'A  of  Miv  whulv  colQinn  «l«Ta(ttl.'* 
iAgrlctilturat  tirjiorl  far  1U7.  p.  ITT.—  IlFnry'H  pa|Hrr  oil  MMMITCiloey.) 

tnvi^ml.Am.  Phtl.  Siif.  .\irr\l^nu<lMAy  n.lfiH.iol.iv.  pp.  M. «;.  ami  M.  M.  n* 
orlclntil  ni>t<v  of  Ihfvfi  lnli<rt.MrIr]ic  nxiMTlitti'riU  nuitjUulng  lliu  niiiiifirlol  nmlU 
oblalnid  luidtr  n  RPmt  varlrly  of  ronillti'iiiii.  Inld  tulilii  A>r  riirlliiY  tnturlloni  and 
eMDparbODO.  were  dfitlroywl  by  arr  In  IMG.  SIiipc  tb»  don»lly  of  nicwt  mild  Mib- 
■lannq  dinVn  vrry  niixliiiy  fnim  llifll  at  their  liquid  ■IM*,  bcla^  ImUod  Um  In 
niiuiy.  — iinlmatcniisidcmbly  Ihwit  irmpi-nitiirin, (■■  Ih  IIi» oaae orltw. and  PBOat 
of  tlir  mctalLl  llappcanqullo  Improiiuliiii  Ihiit  tliv  <ll(n>r«Biw  bvtVMB  >oltdlV  and 
IlqBldily  rjiulil  Onpioiid  Id  uiij'  ouc  on  thv  dpgnr  of  soh«liin.  On  the  H<ntrar7.  Um 
eobMon  of  autcT  iliuuld  bn  •vii»lbl]r  K'caKr  Uina  Uialol  loo,  liaca  lu  ootMltuant 
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In  1846,  he  prevented  to  tlic  Philoeophicul  Sodpty  an  epitome  of 
hb  VKVS  on  tlic  molit-iilur  constitution  of  matter;  giving  the 
imMtnic  for  awc|)tinp  tin-  nt4>iiiip  liyprittKi'i!'  of  Nwrton.  Hi-  |M>intc>] 
otit  tliat  thcdiJWOVfry  iinii  i.?<(nlili>ltni<-nL<>rn  jri^neral  wiwititK-  prin- 
ciple "i*  in  nlmwt»ll  t«*i«  tlic  nwiill  ordcdiution^  from  a  rulioiia) 
nnti'tttU-nl  Iiypollic^t.'^,  flu-  pHHliicf  nf  lln'  imagiimttoii ;  ionniiiit  it 
i^  iriH-  cm  a  flwir  «iwK){ry  with  nnvicf  "f  physical  wtion,  thv  trulli 
uf  wliirh  luw  been  vitalilitdicd  by  previoiiM  iiiwMigation ;"  wxl  lie 
Ut^hI  tlint  thr  h'l^x-  ol'  fnrthi-r  nilvancrriK'iit  litv  in  the  tioiimplion 
"that  tlicmnic  hiw»  of  fon^Hiid  ruotioii  which  gowrn  tlic  iihvnuinviut 
of  tlic  action  of  matter  In  inas^-^,  pertains  to  tlie  miiiiiti.«t  atoms  of 
th*»e  nuuw'cs,"  He  then^fon,*  fV-it  "obliged  to  iisemne  the  existence 
of  an  lettierinl  niediuni  funned  of  atj>ni«  n-luch  arp  cudowol  with 
precisely  the  »tnie  propertift*  n*  tliose  we  have  nssignod  to  common 
matter." 

"An-onling  to  the  fori^iirig  rules  we  niayvssunie  with  Newton, 
the  existence  of  one  kind  of  mattrr  diffused  throughout  nil  simiv, 
and  exciting  in  four  states,  namely  the  athenal,  tlie  aeriform,  llw 
liquid,  and  the  solid."*  [In  referring  to  this  [K«tnln(c<l  fourfold 
iftate  of  mattrr,  Henry  was  amufltomed  to  |H>iut  out  the  rentarknbie 
analogy-  l»etvfeeii  this  cjonouplion,  and  tiiat  of  tlic  four  elvineutsi  of 
tfie  ancientii, —  fint,  air,  wator,  and  earth.] 

"lueonelusioii,  iishonhl  hn  rcmenilier<i!  tlint  tJie  tegitiniatcuscof 
epcculations  of  this  kind,  ia  not  to  furnish  plausible  explanations 
of  known  plienoiriena,  or  to  pr(»(-iit  old  knowhxlge  in  a  new  awl 
moR-  impotfing  dn-rss,  but  to  s^u've  the  higher  purpose  of  mg{;c«ting 
new  experiments  and  new  phenomena,  and  thus  to  assist  in  eotarg- 
ing  tile  Iwiunds  of  wienec,  and  extending  the  power  of  mind  over 
matter;  and  unlc»  the  hy[x>thesi.s  <iin  In:  employed  in  this  way, 
however  much  ingcimity  may  have  lnvn  i-xpendcd  in  its  eoitstnio- 
tiou,  it  van  only  bv  cousidcml  a«  a  scientific  romance  wonw  than 


motvfnafuKtirv  PtdtrT  Uigpttivr.  of  ni«'iinl»ri>c>r  lliikt "  tHUinil  atlKtttim"  whu^h  rukArt* 
Uir  n<m'  of  •o1liJi|cioppi[ntt  undM  thpcimtlltloiiKorsrMtiilTiiln  — l<ins  mnUniH^ 
and  wlioac  utiicDw  U  ituirkinl  In  llquliln  lijr  ilivlr  almoin  p«rtOcl  anil  ItlrllmilMi  ■■» 
bltily.^Mjr  pmxi-nl  HcLcricir  HfTordti  hh  jio  mtliiiutloii. 

•Tiro  linnilml  f  mn  ato,  VxvusH  ipn-ulntlne  or>  thp  unity  of  iriHtter.  vcBtnrad 
ttia  ■amnMIon.  "ThiM  pcrliniM  tniiy  nil  ihliiG*  bDorlginnlHl  from  irthpr."— LMUrto 
Uii>  SiKiTKtHry  of  ths  Itoynl  8oFl*ty— llnnry  Olil*iibiirt,  Jaonarj",  IBS.  (tltitani  V 
lAr  ttvual  Saeletji !  by  Thomaa  Ulrvb,  vol.  III.  p. (SO. ) 
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oselefls,  Hiwe  it  tcmU  tn  Mitittfy  tlii>  miiul  with  tlio  tt^mhlnnee  of  tnith, 
■nd  thas  to  render  trudt  it:<i'lf  U^^  an  olijix-t  of  dcsin)."* 

X4ghl  atid  HeaL-r-^etnTy  aim  inn«)e  importaiit  iox'cstJgatione  on 
sotue  peculiar  pheiiaineiia  <.-oimnrt«i]  with  liglit  and  beat.  For  tli« 
I>urpoM>  of  cx{M:rimentiri^  on  Mui-liglit  li«  ilcvtswl  in  18-10,  a  wry 
fiituple  form  of  liclioi<tnt,  bii^d  ou  llic  *iugg<«f.ii>n  of  Dr.  Young, 
whereby  the  solar  ray  wus  rc-w-ivwl  into  nu  ujiper  nmni  in  ii  direc^- 
tiou  parallel  to  tlio  curtti'!«  axiit,  Iiy  nimnK  of  a  #iniplc^  cr[uaU>riu] 
movement  of  tta-  rellwitor  ;t  which  wiw  cftix^wl  by  th<;  nid  of  a 
ootDRKiii  dieap  jKickft  waicl)  p1ac«d  on  ■  small  hingi.»l  lirxird  iH.'t  by 
a  screw  to  the  angle  of  latitude.  The  mirror  moiintod  on  a  Kwiwl 
and  properly  htiIaii('j.-«),  prcsvnicd  no  j-enniblc  rt^istan**  to  tlie  run- 
ning of  (ho  wali-li,  which  was  amingi'd  for  the  2'1-bonr  rotation  by 
a  wab^hinakcr  of  Prinwton.  The  whole  *H»t  of  tlw  coir)[>k-HHl  in- 
iitrumrriit  (in^lndiii^  tin-  time-movummt)  wiw  bnt  sixlct-n  dolhinf. 
If  any  [Mirtiinilur  dirw-tiou  of  the  my  wit*  reqiiireil,  il  was  only 
necessary  to  pluce  a  stationary  mirror  iu  the  lixtd  [uitli  of  the  ray, 
adju-Httid  to  tlie  dftiirt-d  angle.  J 

In  1811,  ou  rojwfttiug  experiments  of  BeHjtierel  and  Biot  ou 
" Phosphorcwenoc,"  he  discovered  aome  new  charactcri&tJcs  in  the 
emanation  (jiarticnlaHy  when  exi-itttd  by  cUTtricul  light)  which  bin) 
not  U'/ore  bt-en  observed. §  Tb(»<;  were  moru  fully  detaik-d  In  a 
uoniinunicution  made  to  the  Aincrictiii  I'hiloAOiihicitl  Swriety,  in 
1843,  "On  PboKpborogcni-'-  Kinanation."  This  pbonomonnn  ha<l 
lievrn  first  obwrvi.'d  in  the  diiinmnd,  when  tiikcn  into  u  dark  room 
imnicdiutt^'Iy  after  cxiKwurc  to  dinxt  stmlight,  or  to  u  vivid  tlwtric 
apark;  kimI  was  aftcrwartl  olwiTved  in  wvi-rul  other  i>iibslanoc«, — 
notably  in  the  chloride  of  rali-Inm  — "  Hoinberg'i'  pho«i>horui!."|[ 
It  had  also  l>een  shown  by  Becincrul  tiiat  while  tliis  phoephon.«- 

•  ftorrtO.  Am.  IViiL  Sue.  K««.  e,  IM.  Vol,  [T.  i>P-  3n-3«D. 

t  l>r.  YfliingM/,r«I(inven.Val,  Phil.livl.  xixvl.  vol,  l.|L  120.  Tli«*quat«irl«lli«llo> 
■UlBplHnn  lohavoliocn  flnt  >U|tK«t«d  b>*  rAtrUHJCUStr. 

I  iVnwtt  Am.  Phil.  »<.  Srpt.  II,  Wll,  vol.  IL  p.  »7. 

I  Procrtd.  Am.  Phil.  fhc.  A|irU  Ul,  IKI1.  vnl.  II.  p,  «A, 

I  lIOMHKtia^  pii'.M|>lii>rii«  U  »  mlcliini  otilorldc  prcpnriKl  by  mcltlne  one  jMnot 
aki  ■mmoniDc  lammonlc  ehlorldc^  wlili  Iwo  pnru  'if  uliiki-il  llmo,  VJiKTOX'*  plum- 
piMrak  !■  a  calcium  oulplilile  futmuU  by  it  iiiUUiritur  llir>'«  pnrta  ornirifil  anil  ml- 
eilinloxitertliiilln.  aiiilciiiriiurtuf  Duwrnolauipbur,  cxiHWod  bUAU  boui  louttrons 

IlMI. 
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xxntx  may  bv  fully  excited  iu  the  seiisitivi;  body  by  nys  wliich 
have  p<ts«ul  (liniiigli  tnui^|i»n'iit  inilphatv  of  lime,  or  Llirougli 
quartz,  I  In-  ciYiH-l  i*  (Entirely  nmsliHl  by  a  |ilalf  of  trai»pan-iir  niiia, 
or  gla**.*  lleiiry  Viy  a  long  »eri<»  uf  <-X{iiTitneiit8  grmlty  ex- 
tended ilicac  Vi^tit,  iiioltuling  in  tlicin  n  large  iiiitnlxir  of  liquitls. 
He  also  .ttibjeded  both  the  exciting  rays  {(^ppcially  ilial  of  ilie  elpo 
trii.'  spark),  an<l  the  Inminous  emanation,  tn  varions  ircatnient,  by 
reHectioii,  refraction,  polarizatjon,  etc.  The  Niool  prism  was  found 
to  ot^^trucC  this  peculiar  exciting  ray  so  much  as  to  permit  scarcely 
any  impression;  but  what  was  remarkable  and  unexpected,  a  pile 
of  tliin  raica  plates  whicli  seemed  to  cut  off  entirely  the  phnsphoro- 
genic  impression,  was  found  when  placed  obliquely  at  the  best 
polarizing  angle,  to  distinctly  excite  a  surviving  luminous  spot. 
On  examination  of  tlie  phosphorescence  excited  by  polarized  light, 
no  effect  was  pcn>eived  by  a  rotation  of  llie  aiialy7,er:  "when  the 
beam  was  transmitted  through  crystals  in  difierent  directions  with 
reference  to  t]>cir  optical  axis,  no  difference  wiuld  be  observed." 
The  phosphoresisnre  was  complc4eIy  de|>olari»:-d,  us  if  taking  an 
entirely  new  origin  in  the  sensitive  substance:  a  fact  re-discovered 
by  PiYifea^or  George  G.  Stokes  .some  ten  years  later,  with  rt^aix)  to  , 
fluorescent  emanations.  ^H 

That  the  phosphon^nic  effect  does  not  depend  on  a  heating  <^^ 
the  substance,  appeared  to  be  shown  by  the  fact  that  "  Uic  lime 
liecomftt  as  luminous  under  a  plate  of  alum  as  under  a  plutc  of 
rock-salt.''  The  emanation  was  examine]  by  a  ])i'i.'<rn  of  rock- 
crystal,  and  by  one  of  rock-salt : — scieui*  had  not  tiicn  tlios^pwtro- 
Bcope.  While  the  impreesion  could  l>e  readily  made  by  a  r^fledcd 
beam  from  a  metallic  mirror,  it  failed  entirely  wlii'ti  <lir'-cti,'<l  from 
a  lonking-glai«.  The  luminous  effect  on  tiic  pliutpliore^^nt  sub- 
stance was  found  to  be  defined  in  location  by  tlie  form  of  tlte  oiion-  I 
ing  made  in  sheet-metal  screens.  Different  imrtions  of  the  dvetrio 
spark  being  tested  by  means  of  a  narrow  .slit  in  tlie  scnvcii,  tlie 
two  terminals  of  the  spark  were  found  to  be  much  more  ailivc  (as 
mi'asured  by  the  subsequent  duration  of  the  phosphorescence)  tiuu 
the  middle  portion.     By  a  suitable  arrangement  of  double  screens 

•  Thai  ih«f*  «houid  be  lueh  k  dJiRrenoc  t«twocD  qaaru  And  «Imb  or  Mica,  t*  oar- 

Ikliily  11  mrinrkHbIa  clrcuiniKiuic«L 
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with  throe  slits  each,  he  wsa  abl«  to  mnkc  simultaneous  star-like 
"photograp!!.*"  on  tin-  wil»tanw,of  tlw  two  (.-xln'me  iKirtimis  of  tlie 
spark  aiKl  ofn  mkldlc  poiDt:  lui']  wliilc  the  Ii)tt<.*r  ]x>int  "exhibited 
a  fecbk*  phwphon-j'win'c  for  two  or  tlin-c  gct-oiids"  odIv,  tlic  two 
former  "ivntiinR'il  to  glow  for  mora  than  »  niinutc:"  and  jd  tlii' 
middle  of  the  j^juirk  appeared  to  the  nyn  quitu  »s  vivid  wt  tin  ex* 
treinities.  It  wns  also  oliw-rvi'd  that  while  n  sensitive  diig«(>rrix>- 
typc  plate  received  no  impn^ion  from  iim  electric  spurk,  invi-nwrly 
another  simikr  plotv  exposed  for  Kivvnil  niinuttv  to  the  direct  Iig)tt 
of  the  full  moon  nxrivcd  a  photographic  iniprwsion,  while  the 
Utne  sjniilurly  exposed,  exhihitdd  »o  pIimphoiT^ecncc.* 

A*  n  striking  tllustnition  of  the  closely  allied  phenomenon  of 
fluorescence,  Henry  was  afterwanl  aceustomed  on  the  occurrence 
of  K  hrighl  auroni,  to  expose  a  shtt-t  of  pa[«.'r  written  or  figured 
with  M  solution  of  l>i»tilphute  of  quinJa  to  the  auroral  light,  when 
the  charade™  (quit*-  invisible  by  lamp-light  or  even  by  day-light) 
would  diiMiuctly  glow  with  a  i>ale  blue  light;  —  indicating  the 
el«ctriail  nature  of  the  meteor. 

In  January,  1845,  in  conjunction  with  Profcrwor  Stephen  Alex- 
ander, lie  instituted  a  oeries  of  experimental  oln^crvations  on  the 
relative  hoit-radiatiiig  power  of  the  solar  sjiots.  On  the  Ith  of 
January  a  large  sjwttJirough  which  our  terrestrial  glolwwold  have 
been  freely  drop{>cd,  (having  been  estiniiitc<l  at  more  tlmn  10,000 
miles  in  diameter,)  ftivonibly  situated  near  the  mJddti:'  of  the  disk, 
was  examined  witli  a  telweopc  of  four  inclies  8|HTture.  A  «Twn 
Itaving  been  arrangeil  in  a  dark  room,  with  a  therruCM.-Iectric 
apparatus  iK'hind  it  and  having  its  terminal  or  pilejust  projecting 
through  aholc  in  the  screen,  the  imageof  the  spot  was  reteivcd  upon 
it,  giving  a  clearly  defined  outline  about  two  inches  long  and  one 
inch  and  n  half  wide.  By  a  slight  motion  of  the  t«leseopi-  the  spot 
could  readily  bo  thrown  on  or  off  the  end  of  the  pile  as  desired.  A 
oonsiderable  number  of  observations  indicated  very  clearly  by  the 


.  AiK.  I*a.  Ooe.  Mayas,  ia<!l,  vnl.  III.  pp.M-4<.  ThU  1nlcr«ltnR  but  o^ 
»ean  subjcet  allli<niRh  aii[mr«nil]r  coiiniinlwl  wllli  the  pliaiiomotinti  of  "Itiiomb 
<«ne«"  hiu  ynl  BO  raUrely  (tlnllniTt  pTmip  in  lU  iiliixinniil  nnitlniiiinpi-  iif  lumlii- 
aally.— (liDllar  to  tho  (IiriIUiit  ctr«i  or  n  llicrmnl  ImiireHlon.  It  li  (xmllilc  bocr- 
m*  Uwt  the  oon» ornloii  of  vmvii.jM'rlftilli-ll)'  iwuvivlfriiiUii.  iliowti  by  SUike*  Ui  bo 
lb*  chaiaciarlaun  or  BuungiHeiKK.  may  rvqulre  llmti  for  IM  full  il«T'lupiu«ut. 
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di^ring  defleetiane  of  the  gahnnomcfcr  a««dW  "  UmI  Ae  apal 
emit[«l  Um  beat  tban  tbe  sonvttwfii^  parts  of  the  InadnetBSA.'^ 
A  brief  acnmnt  of  the  malts  obtained  if  tbeae  reeearckB  giTm  n 
a  letter  to  lti>  ffv-ixl  Sir  David  Bri?««ber,  was  md  fc^  the  huer 

at  the  Caml^dgc  Mt«ting  of  the  British  AflBOciatioD  in  Jane.  IMS-t 
The  determtnations  arrival  at  have  bwD  folly  coofirmed  br  tfa» 
Jaier  obeerralkinfl  of  Secehi  and  oiber«.t 

Id  1&I5,  he  coDtribated  a  paper  to  the  Prinretoti  Reriear,  «■> 
"Color  Blindnns;"  vfatrb  although  in  the  modat  fonni^alhefaiy 
review  of  two  Memoirs  iIk-d  rpceotlr  puMUhcd,  i  that  of  Sir  IXivid 
Brewster  in  the  Phil(»ophical  Magazine ;  and  that  of  Profesor  Etie 
\rartnian,  of  Lananne,  in  the  Scientific  Hemoiis,)  supplied 
original  obeervationii  on  this  toter«tinf;  department  of  the  physi- 
ology of  vbion. 

StuofHanfoua  OnaributMn*. — HeniyV  miscellaneous  oootribu- 
tJona  to  physical  ecienoe  are  so  numerous  and  \'aried,  that  only  a 
brief  allusion  to  some  of  tliem  can  \<e  afforded.  lu  \'H2i),  be 
published  quite  an  elaborate  "  Topographical  sketch  of  the  StaK:  of 
New  York,  designed  chiefly  to  show  the  general  ejevatioos  and 
depreoBioas  of  its  surface."  |  And  in  later  years  be  devoted  much 
attentioo  to  physical  geography.  Ue  also  made  some  guJoigical 
explorations  and  observations  in  the  State  of  Xew  York.  He  per- 
formed at  ^-arious  times  a  good  deal  of  chemical  work  (ehieily  of 
an  aualytiool  duracler), — fint  an  Dt.  T.  Bomeyn  Beck's  asBistant,  || 


•  JVMMd:  ^  m,  na.  Jllte.  J«M  3D. »«.  vol.  It.  pp.  in-in. 
t  Stptrt  am.  ^«M.  IMS.  pwt  a.  p.  *. 

lP.AaoBU>Sx(Tiii-<tBr1nKU)«rav*l***RBiI  IM>.  (Uwdb  j<aua8Bi»n  tirihlnrj 
vac  Prorotiut  uf  MallmniUIci  at  tbe  CuIIcct  of  <>p(inF>'n''ii,  D.  C  uwl  In  Ui«  pro 
l«ntUo«  lit  111*  -  1t<->isrrlwii  on  EleclrtoU  JUtcoincltj,"  poblkbod  In  tbo  Uiinl 
voluin*  ol  tha  amnawiMim  ittnlril/iuiaHM.  larU  II.  ta  pp.)  be  rtrolTad  Run  tli-nry  tli« 
MoDiUr  kidHiiDW  nl  nppoTBlUH  bixI  (unrstlDfit.  It  li  iDlcreatlns  to  nfrr  lo 
Htnry'B  InuodnpUtili  of  PrateMor -flnwhra  Snt  nwkrchn  lo  the  atl«itl0n  nrUa 
lt«C*^'*  if  fi*  f<iitllta*onl(iB  Iiwlltultcin.  mIiud  Iba  iiiuim  wm»  iw  ]r*l  vhnlljr  m^ 
Itniiwo  (i>  tl»»  trkBtlllr  wijrdl,  ■■  AiH>llif«  mpiotilr  U  by  PrciMwr  MMvbl.  ■  yoanc 
lUItnn  of  miUTh  Insmiilly  nnd  iMirnlnK.  n  Dwmbrr  ot  arorwrutrn  CoUnsP.  Tl 
iviiihIhU  of  ■  iinr  iiiallt4-iiulle*I  IrivmlMlluTi  uf  ili*  n^pninil  anlloii  ttt  two 
gntvnnio  CDmnU  mi  <«)<)■  oIIi*f,  aiiil  of  Ibt-  arUini  at  ■>  ciirrvnt  oii  tiM-  polv  of  k 
mukiOnt"  (AnUkfOnbin  iIo»'f 'or  IMS.  p.  t73:a.  cd.  and  p.IM.U.B.od.1  PiutaMr 
atcebl  vu  ■ppainlcd  Dlnvloi  of  Itiv  ObacrvKtoTy  at  Bouncy  lo  UOO. 

ITVun*.  AOiaiiir  Imttlatt.  vul.  1.  pp.  iR-IIZ. 

|"llK!fiiv  n>  Itinn  I>r.  IIkck'«  <<hpinl«nl  ftHtitanl.  nnil  klrcody  an  gKlmlnb 
•iporlmcnulln.''  Adilnwa  before  the  Albuiy  tiwlltolr,  b;  Dr,  fl.  MvKli,  Hay  1 
MIL    (TVwH.^fbimv '>»'■'<•«',  vol.  Tll.p.a.l 
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nnerH-arJ  indcpciKlcnlly,  ((^  wi;ll  ae  iiniliuU-Iv  in  <IiK*tiiig  liU 
a  pupils  iiD«l  wwiKtiuibs.  In  1833,  Iil-  dcviMx]  aii  improveiiiiMit 
Wollaston's  mochuniuil  wuk-  of  the  clicmicnl  Mjuivnlivite,  for  tJie 
icfit  of  hii«  pupiN  ill  rlK-miHtry  :  — n  eontrivaiicc  wliieli  was  much 
il  and  liiglily  nppn.'ciaWti  at  lliv  timu. 

rbe  suggestion  hiid  bcon  thrown  owt  by  tuoii>  tlian  one  nfttron- 
ST,  tliat  (iirvfully  tiniod  <iliS(-rvnUoti»  on  (-liarai-ttri-iiic  ni«teors 
"«IiOoiing-«Uire"  might  Ik*  nuuli-  availnhl«  for  determining 
erenccs  of  longitude-  bctwctii  tlie  stiitious  of  (>lw-r\"auon.  •  For 
uy  years  however  the  proposition  had  l)«in  gtiicnvlly  rt-gnnlctl 
>fleriDg  ruther  a  speculative  tbau  a  |)rftct.tiul  nK^lliod  of  solving 
roblem  of  bo  great  iiiwty.  Ileiiry  in  con<tTt  with  hia  lnulhor- 
aw,  Profc6Hor  Alexmiihr,  and  with  hii^  friend  Proft«M>r  Riu-hv, 
^niined  to  ascertain  hy  actual  trlnl  Vhc  uvnilability  sikI  valuv  of 

system.  On  the  2oth  of  Novemlwr,  1835,  Profowor  Baichu 
urving  at  his  rci^idence  in  Philailelphiu  (as8iKti,Hi  by  Profraeor  J. 
Eapy,) — simultaneously  with  Profeaeor  Henry  and  ProJVwor 
ixwider,  at  llie  PhiliBophical  Hall  at  Princeton,  they  obtulnixl 
sn  oo-inoldenc«H: — the  Instant  of  dimppcarance  of  tlie  meteor 
ig  in  each  case  selected  as  the  most  accurately  utlainal>le  eiMKb. 
ise  seven  obsen'ations  (whose  greatest  diMTepaiieic;^  amounted  to 

S  trifle  over  'A  seconds)  gave  a,  mean  result  of  2  niinuU«  O.fil 
nwJ  (time  longitude),  differing  only  one  second  and  two-tenths 
n  the  mean  estimate  of  relative  longitude  arrived  at  bv  other 

t«ds.t 

n  IS40,  Henry  gave  an  aucount  of  "electricity  obtained  from  a 

il  ball  partly  Riled  with  water,  and  heated  by  a  lamp."t 

"The  nwrlCOt  lint  hukxiiIIiiii  Hi?  uw  i>r  nhaoUDK-alKn  nn<l  flre-bolla  u»>l(iiiilii 
lUe  douvmliwlloii  it  \iiiinHu-ir*  It  elnlinnl  by  nr.  Olbrn  itnd  Ihp  Oi-nnaii 
wiomwa  Kit  1Ibi>se3iiiii>o,  who  pubiuhvil  a  mrk  an  the  labjMi  In  iMOt.  Mr. 
Bjr  boWCTer  hn*  jnliitnl  out  n  iinjipr  publlihitj  tiy  Dr.  M^uKkLvKk  Iwenty 
«  lirarlouaty.  In  wliich  ttint  lltiiMrluu*  lUilHiiiuiiK-r  itaIN  utt'uU"!!  lii  Ilii'  ditv 
■n4  dtollDPlly  imlntii  »iil  tliU  nppllmltoii  nr  Ibu  pbi^oiDpnn."  Tlili  wiw 
a  arwnvkh.  Novcinlx-r  illti.  IT'S.  (/..£/),  PMI.  Ua^.  IHil.  lol.  Hi.  ii.  ^t.) 
proffrA.  Am.  /*«.  «ji-.  live.  3),  l«l,  vol.  1.  pj..  ill:^  Id  — nil"  npimkn  in  biivc 
1  ttae  am  HCIiiiil  •I'-i.-niilnnlliiii  of  a  tHITrTrtm'  ol  lan■1tull(^  by  iiu'lcurlc  ol»«r> 
no*."  tUf-  D.  Fl'i'  M'lu.  IHll.  v»l.  xii.  p.  S'tXi  SL-vcnl  jvur*  intur  (li>  IW) 
lUr  ■n*1*arlr  nli^rrVHtlMiia  wrm  iiiiuiv  IwtwM'n  Alluna  and  Umluu:  and  nln 
tm\  Biiaic  BDil  Niipk-a. 

.  Am.  PhIL  »f.  D«o.  IN,  IIMll,  vol.  I.  P.3SI. 
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In  1843,  lie  read  n  t^roiimnimtioii  to  the  Society,  "On  a  nw 
mctlioci  of  (letrrniining  iho  vclot-ily  of  Froj»TtiI«:"  for  tliiti  puqo* 
cmpli^yiijg  two  si'tvciis  of  fint-  in)>iilnti'il  wire  Mu-h  ni  rircwit  wilt » 
gnlvanonii'UT,  iiiiil  nt  ()pU-rinitK'(l  nvnr  <lii^nnoi«  in  tlic  {nth  of  l'"'' 
proji'cttic;  —  wIhtcIij-  the  (»Mlviinic  Mirpcnt**  would  Iw  wKwwtiwlT 
int<Tru|iU-<l  lit  th(!  iiistnnt^  t>f  |M-iii;tr»t40ti.     To  rcoonl  tlie  inlcrf*^ 
<iu4i  ^ilvuiionietrr  iiiiilkr  ig  jtmvidcd  at  otic  fiid  with  b  miukir^ 
[H^n  loiiching  n  horiwintiilly  wrvolviiig  rvlindtT,  which  Jx  diviiJt-d  ^"^ 
tongitiidiiml  How  into  100  cqunl  jiuru,  »ii<)  i*  driven  by  clock-wul"* 
nt  thv  nit«  of  t«ii  n'vnhitionn  [wr  swijwi,  giving  tjicpofoiv  to  l^  * 
intcrvnl  nf  jHi^Migv  bctwirn  two  mnttai^titivG  lirn;*,  tho  tlioUKOiid  ^-* 
]»rt  of  « iwwrnd.  *     Another  still  more  ing«niuu8  nictJtod  in  ''Ol^s'^ji, 
ge»te<l,  whereby  the  gnlwmomfli-r  nmv  bo  di^|K»i'«nl   with:  rae^^ 
dn-uit  iiiHuding  an  indui-tion  coil,  one  end  of  wIium-  sfti-omlai^**^ 
drvuit  is  oonnwtwl  with  the  axis,  and  the  other  end  |>hu«d  vw^^* 
iiwirly  in  fontoi  with  tht*  jiurfuci!  of  the  gpridimn-il  [ri|H_-r  on  tli'  ^^ 
revolving  o'lindcr,  w>  n«  to  give  tin*  in<)oi-ti(in  ^tark   through  ih^"^ 
paper  at  the  inictunt  of  the  interruption  of  the  |)nmary  dretute  ly-^- 
thc  priijcctilv  pnssing  througii  tlic  wire  wn-ens.     This  U  ppally  n*^ 
muc^  nintcr  and  more  direct  applliiition  of  the  electric  intL-miptinn  ^ 
tlian  the  L-mployment  of  a  galvnnometer  needle  for  making  tbn 
record, u  it  involves  no  material  inertia.     If  di^inible,  thetylttulcr 
may  be  made  to  huvi-  a  vert'  »low  longitudinal  niownient  by  s  saw, 
60  as  to  give  a  helical  direction  to  the  tradng^;  and  different  pairs 
of  BcroenB  similarly  arranged  at  distant  pointa  in  the  path  of  tbe 
projec-tile  may  be  employed  to  determine  tlie  variatioos  of  velodty 
in  its  flight,  f 

Henry  was  always  a  watchful  student  of  {i^ydiologicnl  aDd  eob- 
jective  phenomena.  Witnessing  on  one  oauNon  the  perTornuma 
of  an  athlete  Wforc  n  largi-  ai<»embly,  he  notietd  with  a  curious 
intei-eat  the  "inductive"  sympathy  munifcstetl  by  ncarljr  >rvvry 
spectator  (himself  included]  in  being  snayud  by  a  movement  w  of 

•  tt  Kppoara  tliBl  WKCAnrroxK  dtnilKM  bli  Insmloui  tleclro-nuic&aUe  "Muvim- 
Rmp*"  li<  1^*0;  DiBUKb  hD  uiitoriDiialt>4r  imblkbnl  no  Bwunnl  nt  It  till  IMS:  <■' 
Iwayaan  uttvr  Ihi-  pubH^niLun  l>)-  llkHHT  Ami  IM>  una  <»tled  out  ■•■  rwlaaiit- 
tlnu.  un  Ihi-  ljulillaitlan  of  ii  ilnillar  Inviiitlon  hy  U  BsaarKr,  of  hrt*,  la  JuMMy 
of  lli«  toni"  ymir.    8oo  "■Sui'i'ti-nii'fii."  N'itk  O. 

t  Avnmf.  ^m.  p/tU.  Hoc.  Xnr  ^  Wl.  To).  111.  DRk  l«>UI, 
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MJBtance  to  the  performer.  In  remarking  the  impresraon  of  bdng 
moved,  while  steo'lily  waUrhing  a  ^rira  of  jnissing  caiuil  boate,  ho 
referred  the  impression  (amounting  almost  to  a  sensation  of  move- 
ment on  each  boat  reaching  a  certain  point,)  to  the  relative  angle 
of  vision  fonnetl  \ty  the  moving  body. 

He  made  a  number  of  experiments  on  tlio  flow  of  water  jets  under 
varying  conditions :  also  observations  on  sonorous  flames  when  pass- 
ing into  a  stove-pipe  of  eight  inches  diameter  and  about  ten  feet  in 
kngth:  on  the  comparative  rates  of  evaporation  from  fresh  and 
from  salt  w^tert  on  tlie  slow  evaporation  of  water  from  the  open 
end  of  a  U-&haped  tuW,  and  the  mucli  greater  rapidity  of  evapora- 
tion when  the  tube  is  open  at  both  ends:  extended  notes  of  whicli, 
with  a  great  number  of  other  researdies,  perished  in  the  flames. 

In  1844,  he  published  a  Syllabus  of  his  Lecturen  at  Princeton. 
In  December  of  that  year  he  presented  to  the  Philosophical  Society 
a  communication  of  a  somewhat  more  theoretical  character  than 
aiual, — on  the  derivation  and  classification  of  mechanical  molnni. 
He  refers  these  to  two  classes; — the  firet,  those  derived  from  celes- 
tial disturbance  (as  water,  tide,  and  wind  powers), — and  the  secnnd, 
those  derived  from  organic  bodies  or  forces  (as  steam  and  other  heat 
powers,  and  animal  powers).  The  forces  of  gravity,  oobeaton,  and 
diemical  afiinity  are  not  included,  since  these  tend  speedily  to  stable 
equilibrium;  and  they  beiwme  sources  of  medianical  power  only 
as  they  are  disturbed  by  some  of  those  before  mentioned.  It  is  not 
the  running  down  of  the  water-fall,  or  the  clock-weight,  which  is 
the  true  origin  of  their  useful  work,  but  tlie  lifting  of  llicin  up. 
The  same  is  true  of  tlie  [wwcr  derived  from  oombustioD.  He  then 
adds  that  his  second  class  (the  forces  derived  from  the  organic  world) 
might  perhaps  by  a  similar  process  of  reasoning  bo  derived  from 
the  first  class;  (that  of  celestial  disturbance;) — regarding  "animal 
power  as  referable  to  the  same  sources  as  that  from  the  combustion 
of  fuel,"  and  the  action  of  the  vegetative  power  as  "  a  force  derived 
from  the  divelleut  power  of  tlie  sunbeam,"  being  simply  a  case  of 
solar  de-oxidation.  Organism — vegetable  and  animal,  he  considers 
aa  built  op  under  the  directum  of  a  vital  principle,  which  is  not 
haelf  a  mechanical  force.     Volcanic  power  b  neglected  as  compara^ 
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lively  feebto  aiul  limitul,  uitl  iiut  prnrlically  utiliz4.-<l.*  This  inter- 
estii^  digest  presents  one  of  the  eujliwt  and  cl«ar<st  theoretical 
gtatemeota  vrc  hikvc,  of  the  cxirrvlation  &nd  transtbrtu^iuuii  of  the 
physical  force;;  iocluditig  with  these  the  Ko-oillixl  ocgunic  Ibioia. 


AnUIXISTHATION  OF  THE  EHITIUiONIAN   IXOTITUTIOK. 


iheilH 


By  an  Act  of  Congress  approved  August  10,  1846,  the  Ii 
be<|U«il  lo  the  United  States,  for  the  promotjoo  of  Science,  by  James 
Smitltiton  of  Lmtdon,  England,  wos  appropriated  to  ttie  foundation 
of  the  Inndtation  bearing  his  name ;  the  eetablishment  being  milde 
to  comprise  tlie  chief  tlignilaries  of  the  Governuieiit  as  ih«  super- 
vinng  IkkIv,  and  a  Board  of  Regents  being  created  for  e(»>ductirig 
tlic  businss  of  tl>e  Institution  al^er  completing  ila  organization. 
Ait  the  tfiitator  had  l>ec{ueulhe<l  hl^  forttine,t  in  simple  U:ruit  "for 
the  increaite  and  ditfimion  of  knowledge  among  men,"  there  aiwe 
not  unnaturally  a  ^n-al  diversity  of  opinion  botli  among  Congress 
men,  and  among  the  Re^-nts,  an  tA  the  miMt  desirable  metliod  of 
exe<ruting  ll>e  puqwi*  of  the  Will:  and  the  organizing  Act  was 
iiMtIf  a  sort  of  tx>mpromUe,  after  many  ycara  of  discuswon  and 
disagreement  in  Iwlh  branoliea  of  CongreBs,  To  literary  men,  no 
inslniinent  of  knowledge  could  be  so  important  s»  an  ext^uiive 
Library: — to  the  prof(«sional,aseat  of  education  or  [xihlic  inittroo 
tion — general  or  B]ieriaJ — supplemented  by  elaliorate  ooan^es  of 
public  locturwi,  ap]kenre<I  tlie  obvious  and  nei*)««ary  mean^  of  dif- 
fusing a-4cful  learning, — to  the  "practical,"  a  large  agricultural 
and  polytwhnic  inRtitnle — supplemented  perhaps  by  a  mmeiiin, 
wa8  the  only  fining  plan  of  developing  the  n-swiircea  of  our  coud* 
try:  —  totlieartiatic,  extensive  galleries  of  art  were  tlie  most  worthy 
and  inslructive  olijectg  of  patronage.  The  R^enls  s>niglit  counsel 
from  the  distinguished  an<l  tlie  leanieil :  and  several  oi'  them  ajtplicd 
to  ProfoMor  Henry  for  his  opinion.     He  gave  tlie  subject  a  carrfal 

•  /VunYil.  Am.  Plul.  /ii:  Dee.  3),  IftH.  nil.  Iv.  pt>-  IZT-iai.  Till*  H|>paani  lu  b«  tlia 
fbll^K*  H  Ifl  pmliitbly  llu^  lx*«t — iuiu1>^U  rif  pto'ftl«'3bl  rriiTfy,  wlilrh  lu>  bMA 
III  unfit  Tw«Dtjr  j«m  Islrr,  n  ■Itnlliir  ikunlj-Hli  |w1(li  <«rt»lnl)r  do  ImprraiVMiMAt 
In  »•  clUHlllaatlAiil  wii»  ndoplnl  by  lYfFft*»or  Tlitl,  In  nn  cuay  on  "Knorty;" 
(.VeriA  JTriMth  An'iitr.  1HSt.  vol.  xl.  nrl.  III.  |i.  IDl.  nt  Am.  nlltliin ;)  nnd  bjr  Dr.  llikllMir 
MWirTHrl,ln  Ul»  Ktrmimlnwy  TtnMf  on  //raf.  OifDnl.  IMI:  (houk  lU- etwpL  V- art. », 

p.  aw.) 

tTh«  vhola  Moount  of  tha  boqn«n  wm  >  trlfl*  «vDr  lOOjilOO  pouiidit,  or  altoMi 
tnm  dollttr*. 
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«nia JenilJon ;  and  anooiinoed  very  cimtlnl  \-iewB.  jVs  Smitlison 
was  a  man  of  sneiitiBo  culture,  a  Fellow  of  the  Roirul  Sodety,  aii 
exjiert  analytical  chemiflt,  and  devotol  to  original  re«arch,  Henry 
held  that  the  language  of  his  Will  must  receive  ita  moBt  accurate 
and  scientific  and  M  l!ie  same  time  most  comprehensive  interpreta- 
tion ;  tliat  the  wonrls  "  inci-Gase  and  diffusion  of  knowledge  among 
men"  were  deliberately  and  intelligently  employed;  and  tliat  no 
local  or  even  national  interests  were  as  broa^l  as  its  terms, — that  no 
merely  educational  projects  of  whatever  rharaoter,  no  <iclierac«  of 
material  and  practiml  ailvancenicnt  howi-ver  uM>fii1,  muM  jitHlly 
be  regarded  as  fulfilling  the  obvious  intent — expressed  by  a  scien- 
tific thinter  and  writer — first  of  all  the  inorfoae  of  knowledge  by 
tlie  promotion  of  original  research, — the  addition  of  oew  trtiths  (o 
the  existing  stork  of  knowledge,  and  secondly — its  widest  possible 
diffusion  among  mankind.* 

Tbeac  vr'ini:  and  fiir-n-ftirhing  vi«w8  (exerted  a  marked  influence; 
ni»1  tlioii)!li  hardly  (heti  in  lux^iml  with  l.)i«  opinion  of  the  majority, 
yd  iwl  tti  lii«  cliTlion  Dw-mlK-r  -td,  18-16,  as  the  "Secretary'*  and 
ni-ttuil  l)ir«rt«>r  of  the  infant  insnitntion. t  A  spoond  time  wag 
Htmry  callitd  ujmhi  to  scvi-r  d<«rly  priztil  asancriations, — the  pn»- 
{ll^rolH  and  ii^ngi-uial  pnr^uib*  of  fi>ui'ti.n^n  yrar^  within  the  cliweic 
halls  of  Princeton.  One  motive  turned  the  wavering  scale.  Here 
was  a  rare  owasion  ofTei-wl  by  the  enlightened  [>roviBion  of  James 
Smitlison,  to  secure  for  altstrai-t  menee  and  unpromising  original 
research,  a  mneli  needed  em^uragemnit  and  support ;  and  an  obli- 
gation imposed  upon  the  sciendlit?  few  to  n?»tst  and  if  possibl* 
prex'ent  the  jierversion  of  the  trust  to  the  merely  popular  uses  of 
tliv  nbort-sighted  many.  That  years  would  Ut  required  for  shaping 
tW  character  and  conduct  of  the  institution  aa  he  daiired,  wa« 
wrtttiu; — that  this  noiild  not  Ik-  effetrteil  without  nnieli  opposition 
and  various  ohstarie,  lie  \-ery  <'learly  foresaw.  That  during  theae 
yenrs  of  active  aU|»ervision  and  direction,  he  must  abandon  all  hope 
of  jiersonal  opportunity  for  original  reaearoh,  he  as  freely  accepted 
in  the  expressive  remark  made  to  a  tniHted  friend  in  consultation  on 


■"PTflKniininir  uf  On^ulutldii."  Mnlt/uoniait  Jttjion   tar   IHJ.     Sfv 
inunl,"  N«TK  II. 

.  tato  "Siitipl«a«nt,"  Xom  I. 


'Su|i|>I*- 
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the  ocowion :  "  If  I  go,  I  etiall  probably  exchange  permanent  fame 
for  traDsieiit  reputation." 

With  the  aasiirance  nf  the  Truatees  of  the  College  of  New  Jeney, 
thttt  ohoiiKI  he  fail  to  realize  liin  prr^ranime,  or  Aliould  Ite  eatis&i> 
torily  n<y<o(i)plii<h  hi«i  a[XM>toltc  purpose,  hia  ehair  nliould  alwajrs  be 
atliittcorDinand,  w!tli  a  hearty  welvome  back,  Heiiiy,  neither  spurred 
by  over-confitleDce,  nor  cle|ires&ed  with  undue  timidity,  thoagh  filled 
willi  anxtoiia  solicitude  ior  the  future,  a^i.'epteil  the  appointment 
tendered  to  him.  lie  removed  with  hin  family  to  Washington, 
I)e(«mber  14,  1**-IC,  and  at  once  eomiuenccd  his  adminietration  of 
the  diltiee  aligned  to  him  by  the  Regents  of  the  InEtitulion. 

Siimmone<l  tbiu  to  the  0(x;tip£uicy  of  a  new  and  untrie<l  Beld,  and 
to  the  dtscbai^e  of  I'swntiiilly  fxwiitivc  funi-tioti!^,  he  frinn  th«  firat 
displayed  a  cltariio!^  utid  pr'jtii]itii;^«s  of  jiidgtiicnt,  a  ifinglvatKS  aiul 
steadiness  of  aim,  a  firmti(9«  and  consistency  of  decidon,  combined 
with  a  practiinl  Higitcity  and  iiioderation  in  adapting  his  coum*  to 
tbtf  exigeticicK  of  advert  conditions,  which  Etani]K-d  liiin  as  a  mo«t 
able  and  succcmful  adniinistnitor.  Without  vonct^mcDt  uxl  with- 
out diplomacy,  his  diftini-lly  avowed  principle  of  action  was  »l<»dily 
and  |>aticnlly  pureucd.  *  \\'itii  hourat  stibmi^eion  to  the  vontroUing 
Act  of  Cuitgnwf^  he  iiiitdc  an  lionci^t  avowal  of  his  dodrv  and  of 
his  endiuvor  to  have  tliat  legislation  mwlified,  Hanipentl  by  pro- 
visions  he  deemed  unwise  and  injurious,  he  yet  skillfully  mjmagvd 
to  reconcile  contcxtnnt  interests,  and  to  secure  tlic  entire  ronfuleucc 
and  concurrence  of  the  ICegents.  Henceforth  h'lB  purpose  luid  hia 
effort  were  to  be  directed  to  the  unique  object  of  enconraging  and 
fostering  the  development  of  what  has  so  Hippantl^'  been  dttiignated 
"useless  knowledge;"  and  met^ing  self  in  the  communis  of  pbysi- 
cal  inquirers  and  collaborators,  to  become  tlie  high-pricKt  of  abstnuit 
investigation;  —  prepared  to  lend  all  practicable  aa^staiMse  to  that 
small  hut  earnest  band  of  nature-students,  who  inspired  by  no  aims 
of  material  utility,  seek  from  their  mistref«  as  the  only  reward  of 
tlidr  devotion,  u  closer  iniiniacy,  a  higher  knowledge  of  truth.f 


•8i!o  "Supplcmrnt."  Sotk  J, 

tHxliBT  liiu  nnnly  wM:  "l^t  c«n>urp  or  ridlculp  tali  cIhvIwtv.-^imi  IhiMk 
irh(*ii  iJvi«  Kro  iHiKinl  wllliiiiir  liil)iir  iirxl  wlUiimt  iibji'ci;  but  l«i  pralM  oiid  honar 
tw  bmUiwvd  o»  hliM  wlui  U"kk  with  ull^^f<url■<l]  piillvrui*  tt>  rlr-vvlop  1h«  order, 
ti»riiuiDy.  and  beauty  of  uvea  Ibu  wiitUlmt  |Hirl  uf  Uud'»  or(»Uao.    A  lift  devotad 
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Of  the  two  dietiDct  ot^ects  of  endowmmt  KpcciGod  liy  SinittiiWii'ft 
Will, — "Ok  iitcrtMf — and  the  diffusion — of  knowlwigr,"  Hoiiry 
forcibly  n-murkitl :  "  TIicm  though  frequently  fonfoandt'd,  lire  very 
diffcrvnt  jirijccsjuw,  and  tach  may  exist  indppendent  of  llie  oilier. 
While  we  rejoice  that  in  our  tvuntry  above  all  others,  so  nmeh 
attention  is  paid  to  the  diffusion  of  knowledge,  truth  <^on)peli(  us  to 
ay  that  com [lara lively  little  criixiuragenient  is  given  to  its  tncrmsc,* 
There  is  another  dividoo  with  regard  to  knowledge  which  .Smithson 
does  not  embntoe  in  his  design;  viz.  the  application  of  knowledge 
to  useful  purposes  in  the  arts.  And  it  was  not  neceswrj-  he  should 
found  an  ins-titution  for  this  purpose.  Tliere  are  alr«idy  in  every 
dviiizcd  country,  eHtablishmenta  aud  patent  laws  for  th«  entiounige- 
ment  of  tliis  department  of  mental  industry.  As  »)on  as  any 
branch  of  science  can  bo  brought  to  bear  on  the  necessities,  con- 
venii-nces,  or  luxuries  of  life,  it  meets  with  enivunigement  and 
reward.  Not  to  witJi  the  discovery  of  the  incipient  prineiples  pf 
acieiKre.  The  investigations  which  lend  to  these,  reecivc  no  fostering 
care  from  Government,  and  arc  considered  by  the  superficial  observer 
as  trifles  unworthy  the  attention  of  those  who  place  the  supreme 
good  in  that  which  immediately  administers  to  tlie  physical  needs 
or  luxuries  of  life.  If  physical  well-lieing  were  alone  Uie  obj«,-t 
of  existence,  evcrj-  avenue  of  enjoyment  should  be  explored  to  ita 
utmost  extent.  But  ho  who  lovi-s  trutJi  for  its  own  sake,  feels  that 
its  highest  claims  are  lowered  and  its  moral  iufluenoe  marred  by 
b^ng  coiitimmlly  summoned  to  the  bar  of  immediate  and  {lalpable 
utility.    Smithsim  himself  had  no  such  narrow  views.t    The  pniini- 


*i«liixlvi>l}'  Hi  ihv  nUiAf  »t  n  ii1iiEl»  InMcrt.  li  n<>l  <prnt  In  vniii.  No  animal  hiiw- 
•tcT  imlsnlflciiiit  It  lnolntnl;  it  fornu  a  port  of  Hic  ifieal  ■yilrnior  nnUiri',  anil  Is 
|in*riifil  \ti  lliu  ■aiiiii  k"'i<'">I  \a**  wtilcli  oiiiitTol  lltn  luiiit  iinniilnniit  lH>la(H  of 
Um  ort>Bl«  worlil."    i  »nilht'mir<n  Ilirport  for  iXJj,  p.  30.) 

•ISWAissow  Uiu  NpitunilliS.  llm  pcninlrjFni«n  mid  frU-ml  of  KinlDiHmi.  hna  very 
putnlMly  rmitki^  tlila  tn*'iK»mri  illntlnnl'iii.  "Tlir  coimlltitlloii  of  ihf  Zoolofili'iil 
Soclctf  U  of  n  vcrr  mlx^  »iklun>.  ii'liulmlil)'  odjiplcil  Indcul  (o  tho  rdK^liiK  iJ^JtlA. 
n  la  moro  cnlenlmeil  hiivitvor  to  diffuic  Ihaii  in  iiu-rnu'  the  m-liiul  irtjick  'if  wlrn- 
UAc  kiM>wliHl|fi-,"  I  iHtrtiiimr  im  Utf  fUuiiy  nf  .Vnruriff  ilLttnry,  OiMnrt  l/y^lopn^stla. 
llmDkldDdon.  IMl,  pnil  It.  vhnp.  I. npii.  221, p.  BM,1  AndaRnlu-  "It  liToiy  fuodMiU 
When  vo  >pii»k  of  Uio  dltniilini  iir  citRniloD  of  iicIodcc.  Umt  wr>  do  ciat  pciciniiiiKt 
tb«H  «la«tM  of  dr-vvlopioant  with  dli«<ovDir  or  adTnotnuvnt',  ainco  I.lic  Inllcr  inny 
ba  M  illirarrnl  rroin  tbo  fbrmer  m  dejitli  la  ftom  ah&IltiwncrM."  (Hamo  work,  port 
\t.  chap.  II.  KO.  -m.  p.  S13.i  I 

f;in  rccnni  Id  tlm  valiia  uf  wlsiilinn  tniUi,  ^MITRKih  In  a.  (KimmunlnUon 
dM«d  June  lOtli,  IH^,  liiu  toKiMj  «i|irnMi'il  IiIh  KlniiiK  "ivinvlrtUni  ttmt  II  la  In  hi* 
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nent  d«sign  of  bts  bequest  is  the  promotdon  of  abstract  scieoce.  la 
this  respect  ttie  loEtitutioD  holds  an  otherwise  uooorupiod  place  in 
this  oountrj*;  and  it  iidopts  two  fundamental  maxim.'i  in  itA  polioy; 
— first  to  do  nothing  with  its  fuods  which  cau  Iw  equally  well  done 
by  other  means;  and  sotond  to  prodm*  results  which  as  far  as  p<»- 
ftible  will  benefit  mankind  In  general."  * 

Congress — naturally  with  a  prevmling  tendency  to  the  liieraiy, 
the  showy,  and  the  jiopular,  had  (after  eight  years  of  dilatory-  con- 
troversy) directed  in  it*  orgnnizing  Act  (seci  5,)  the  erection  of  a 
building  "of  sufficient  size,  and  with  suitable  rooms  or  IialU  for  the 
reception  and  arnuigenient  ui»on  a  liberal  scale,  of  ohjcf^  of  natural 
history,  including  a  geolo^cal  and  mineralogical  cabinet,  ati«  n 
chemical  laboratory,  a  librarj-,  a  gallery  of  art,  and  the  tic<xi*«n' 
lecture- rooms."  By  the  9th  section  of  the  Art,  the  Board  of  Re- 
gents were  authorized  to  expend  the  remaining  income  of  the  endow- 
ment "as  they  shall  deem  Ijcst  suited  for  the  promotion  of  tJie  pur- 
pose of  the  testator."  Out  of  lui  annual  income  of  some  40,000 
dollars,  the  Rtgvntfi  in  full  accord  with  their  Secretary  (wh«ee  care- 
fully elabonittxl  profrrainnie  thej'  officially  iidoplc<l  December  13, 
1847,)  succeeded  in  cri^ditably  inaugurating  all  the  objects  specified 
ID  the  charter;  and  at  ttie  same  time  in  cstabtiBhing  the  s^'stem  of 
pablication  of  original  Memoirs,  to  which  Hcniy  justly  attached 
the  first  importance. 

Ad  inddent  in  itself  too  flight  to  produce  a  visible  ripple  on  the 
current  of  Henzy's  life,  «•  yet  too  churar.tcristic  to  be  here  omitted. 
Dr.  Robert  I^iarc  having  in  1^47  decided  uj>c>n  ri'signing  Us 
ProfesKorehip  of  Cheminljy  in  the  Meditiil  Hipurtmeut  of  the 
UnivcnMty  of  Peun?ylvaiiiii,  (the  largwrtaml  best  jwlmniwd  in  the 
tvuntry,)  the  vacant  ciiair  waa  K  iidcnil  by  tlio  Bmirtl  of  Tni«tccB  to 
Profeswor  Henry.  Hia  friwid  Dr.  Han-  htni.*elf  u»tx\  hi?  influence 
to  induw  Henry  to  lx«ome  hi.*  smxxvsor ;  parlicubirly  dwelling  OD 
the  large  amount  of  leisure  atVonletl  for  indepeudeut  iiivistigatioDS. 


Jlnaii^MltN*  Uiat  man  Iiiik  [iiiinil  lilt  inwliiiwa  nml  lil*  Impplonn.  tbi>  blfh  mpMl. 
orlty  whl«ti  hr  boldi  ovrr  ibc  olbrr  iinlinnta  irho  Inhabit  Ibo  conb  wlUt  I 
uitt  ixiiiaMiumtljr  that  no  Itmornneo  la  pralAbl}-  wliliout  la—  ta  bUn.  no 
wlUiiiiit  »t11."  (TIiuniMii'*  Antmbi  itf  fhilotaiiliu,  IH2I.  vi>J.  xjiIt.  iir  Duw  mtI**. toI. 
rUl.  p.  M.n 

*SnMI>iMmian  Srport  toT  IW,  ii.H. 
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The  income  of  this  profenor^ip  was  more  tlitn  double  the-  aaitrf  of 
'the SmitlvMniaii  Sctrrdaryship.  The  jimiUnii,  Icmpling  itt  it  mi^t 
IiBVe  be*n  under  (Jiffcrtnt  ciiriinistamt*,  wns  liowever  (iecUned. 
Ueniy  felt  that  (o  leave  liifi  present  post  Iwfore  his  cheri.^hci)  [lolicy 
was  fairly  seltled  and  established,  would  l>e  most.  pn>bnhly  to  idundon 
□early  all  th<>  results  of  the  exiKrimeiit:  and  Iiaving  i^-t  Ix-foix- him- 
wlf  tlte  one  great  objert  of  directing  the  resoiii-cfc*  of  the  Smitlirumian 
InstitutioQ  eefar  OB  poi^ible  to  the  iidvau(«n)en(  of  sdeiice,  in  cati- 
formity  with  tiie  undoubted  intention  of  it!<  foiin<ler,  (and  as  the 
«^xw-utifln  therefore  of  a  fiaa-ed  trust,)  he  rw*olute!y  put  aside  eveiy 
indui-emctit  that  might  divert  hint  from  the  fulfillment  of  hits  tiwk.  * 

Of  tlie  half  a  dozen  objects  of  ntteiitioti  NiM'ciAt'tl  in  tlie  5tli  wctioD 
«f  the  orpniiizing  A<-t,  (the  various  inspiration  of  ilifTcrviit  piirtioiins,) 
not  oiw;  din-i-tly  tendMl  to  fiirthir  ih*-  primnry  rcspiirrmait*  of  the 
Will: — c\'en  tiic  lAlmratory  l>riiig  avowedly  introduced  simply 

n  utilitarian   workshop  for  mining  and  iigri<'iilturnl  anahims. 
nln)  firi  niftihtxls  of  diffimng  existing   knowltflgi-  tluy  were 
obvioujtly  totiil  and  limited  in  tlieir  range:  and  as  Hmipared  vritli 
the  instruninitalily  of  the  \*wr»,  vn^n-  ivrlainly  very  inefficient  for- 
•pTMiding  the  IteiKlitn  of  (lie  endowment  aiuong  men.  t 

Hcur\-  with  a  rare  (.-ourage  dan?d  maintain  against  most  |>owt^ul 
inflwnce,  that  tJie  interests  S[>e4-t6(nlly  designated  must  all  lie 
aubotdinated  to  the  fundamental   requirement,  Ui«  promotion  of 

■HiiBif  lis  ytta*  laifr.  n  Mmewhal  dmllur  [«i»iiutloa  wm  prMWitwL  In  Ul^ 
«a  uiT  rii*  Ik  mi  I  lull  nf  rroaiilrm  ciirtiniiuii  (4  Uio  cunw  oflfcv  Jcney  U  Prlne*- 
loa,  «n  fth>t\  V.-1*  ituulv  III  luaiicp  Utv  ttluni  ai  rmfnoor  Rtniv  to  hlo  MadcmM 
•col.  by  u  nuiveaifnl  to  otiliiln  for  hlin  !)«'  f'iT»lili;iic'y  or  Uip  Collrvp.  Ku«b  a 
lAhon  <if  iktOf*^tmat»  ronivnibniiice  could  nol  Imt  ht  smloful  anil  tuucUinn  M>  lilo 
iMllnsii  bill  &  uiiMi  or  oblUtktlan  w*a  iitHin  liim.  imt  la  b*  luld  aalda.  Ho  luul 
niiitffUkini  ■  mwk  sod  n  rmpotitlMllly  whli'li  niimt  not  bir  }fn  Co  tltn  huatrd  of 
Mlvrv.  HedKUBed  the  |>roll^r«d  lionor~  vitb  thnnks:  luid  vrnnnl^  raeonunoadid 
Dr.  Moplmin  to  Uic  Tncnnt  poalUon:  wlia  UicreaiHui  wn*  duly  doctsd,  (U*el«Bii'« 
JJtaL  V  r^f  m*  "/  iVir  Jrrnr^,  vriK  It,  ft,  SM.) 

fTlie  obJWI*  *peFlfli:d  In  the  Act  of  DiiicTM*  a*l<l«oUy  dr>  not  «>mo  ap  to  tJio 
Uw  of  Wn  twtntor  na  ilcdund  l>om  n  critlcnl  eaiunliiaUoii  or  bu  wm.  A  llbrarr, 
■  RtOMUDi.  ■  gullrry  ornrtji,  UifiuiEli  liiporUkul  lii  UivnuclTO,  ni«  looBl  In  their 
InAaoiMC  I  Iwvp  from  l\W  bowlRnliiu  iu1viu»Iih1  ilil*  nplnlon  oii  all  OKtMita*.  nni] 
^tll  «onUaaa  (v  ndvomtv  It  wbonovcr  ■■  niltabile  □pinntinlt)'  occun,"  {Hmalr. 
amtiH  JV»pDn  Ibff  IflKI.  )>.  l^tarHcTinW  edit.)— ■>•  'H  (t>rH.  Rrp.  cdlt.i  The  auiHrnflal 
pM*il  ««•  not  mnllRK  tm  ttip  imrt  or  kidip.  Ihiit  Did  wunU  "liieivaw  nad  dllTU- 
■Inn"  WM«  Dot  to  b«  token  loo  IlioniUy.  but  to  bo  connldHri'd  u  Ilia  taiOolcmr  oT 
le|»l  vgUlTmltTnt*.  n|ip1lni1>li>  li>  tJi«i  di>rol"i>n><'iil  of  lliv  liidlvldiul  mind;  (JDce 
Hhonl-bO)'*  llf  not  Uio  pundlu)  wore  evidently  eajKblo  of  on  "Incrmar'  oT 
knvwtMlc*. 


J^ 
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uriginal  ra>eArch  for  inorcasmg  knowledge:  aod  that  this  was 
uii[)ly  .siisUiiMHl  by  the  leslduarj-  grant  of  autJiority  to  the  Regents 
(iiiulcr  the  9Ui  section  of  the  Act)  "to  make  such  dispceaJ  as  they 
Hhitll  deem  best  suited /oi-  the  promotion  of  ihepurpoifv  of  the  tatalor, 
anything  herein  contained  to  t]ie  contrary  notwithstanding,"  of  any 
income  of  the  SmithsoDian  fund  "  not  herein  approprtutcd,  or  not 
re<juired  for  the  purposes  herein  provided."  llcnr^-'e  carefully 
^ndied  programme  comprised  two  sections:  the  firet,  embrat-ing 
tlie  <letaiU  t)f  the  plan  for  carrj-iiig  nut  the  explicit  purpose  of 
Smithmn ;  lite  seooml,  indicating  the  proper  steps  for  carrying  oat 
the  provisions  of  the  Act  of  Congrces.  Tlie  first  and  principal 
section  proj^oswl  as  raetJiods  of  promoting  rtseareh,  —  the  edmuJa- 
lion  of  particular  investigations  by  special  premiums,  —  the  puUi- 
cation  of  such  original  memoirs  furnisliing  positive  additiwis  to 
knowledge  hy  experiment  and  obserx-ation  as  should  be  approved 
by  a  commission  of  experts  in  eacli  case, — the  active  direction  of 
ccrlaiii  invcAtigations  by  the  provitiion  of  instrameols  as  well  att  of 
the  iieceMinry  nK-uiix,  ilx'.  appropriattoiis  innug  judittioiiHly  varit-d  in 
distribution  from  yiuu-  to  year, —  the  pro$i(!4?utiou  of  experinientnl 
deter niiiiatioiis  an<)  the  solution  of  p)i}'.-iiKil  j»rol>l«!m», — tJie  uxtvu- 
Kio»  of  r^inol<^  (r^M>oial]y  American),  and  in  general  tli«  eonduvt 
of  8uch  varietl  cxploralion.'*  u»  !<.hoidd  iiltimatvly  rveult  in  a  complete 
physiwi  atlas  of  tlii;  UnititI  Sinti^.  As  methiHlit  uf  promoting  the 
ditTuKion  of  knowktlge,  it  wax  pro{>o»cd  to  give  a  wi<Jc  dn-ulatlon 
to  the  published  original  inemoirit  or  Smitlixmiiin  "Contribuliona 
to  Knowledge"  among  dom<»ti(>  ami  fitrtign  iibniriw,  ini^itutions, 
and  adentific  corrc«{K>ndcnt«,  to  have  propanKl  by  qualified  oollab- 
oratont,  )>rric»  of  cari'ful  rejiortB  on  the  latest  progr»w  of  «-ii-noe  is 
diGTcrmt  departments,  and  to  provide  facilities  for  the  dii^iibuti 
and  exchange  of  itcicntific  mcmoii^  generally. 


m 


It  18  unneceasary  here  to  follow  closely  tlie  i<low  slcptt  by  which  — 
through  all  the  obstructions  of  narrow  prgudiw  and  ignorant  niii*- 
construction,  of  selfish  interest  and  [iretciidcd  philanthropy,  of 
ftiendly  remonstrance  and  hostile  denunciation,  —  tJie  policy  ori^^n- 
ally  marked  out  by  the  Secretarj'  was  with  unwavering  resolution 
and  imperturlxiblc  »[uanimity  st^^'adily  pursued,  until  it  gained  its 
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W8urcd  8i]ooe« ;  the  vindication  and  tbe  anpreteotiotis  tnompb  of 
**|1k;  jivit  man  tonwaoit*  ni'  jmrpoftt-," 

Tlic  most  fornitdalitv  of  tite  specialist  ^emeH  both  in  Congrtm 
mnd  rlflcwlKTc,  wm  ttmt  of  the  Liliraiy  fai-ltoii.  which  prosoiiited 
witli  n.'nuirlcablv  xcul  mid  energy,  liirutu-iicd  l>y  ilic  ai-knowledgtil 
mbility  of  it»  luuliiig  tu)v<Hitt(»  to  vontrol  th«  action  of  the  Itegienlii, 
eveo  to  the  oeglvct  and  iilxindittinictit  nf  nil  tJie  iHher  ini«n>Pti4 
indicated  hy  the  statute.*     In  Hc^nry'iii  judgment  the  liwlitulion 
should   poesem  nmply  a  working   lihrnry,  on  auxiliniy  for  thow 
engaged  in-  wientifio  rcwareh,  u  rejiertan-  well  nuppliid  witli  the 
publudied  ProcFt-ding«  flj>d  TraiL'«iL-tJnns  of  learned  ScKictiui,  littt 
which  so  far  frcMn  aiming  nt  an  <tnc\'clopwdio  or  a  literary  chnnu-lcr, 
^ould  be  mainir  inipplemfiiliirv  to  the  laige  National   I^Imiry 
already  cKtabliehed  »t  l)iv  Ciipital.t     "Tlie  idea  ought  ufver  to  be 
cotertiuiicd  that  ttic  jM^rtlon  of  thf.  liinilitl  inmiiie  of  tliv  Smith- 
sonian fund  whieb  mil  be  devoted  to  the  ptirebiiMr  of  booka  will 
ever  be  sufficient  to  meet  tlie  wants  of  thv  American  wholar.     On 
the  contrary  it  in  the  duty  of  this  Institution  to  incix«<e  thaw  wants 
by  pointing  out  new  fields  for  exploration,  and  by  stimulating  other 
rc^aruhcs  than  tlioee  which  are  now  cultivated.     It  in  a  part  of  that 
duty  to  make  the  value  of  libraries  more  generally  known,  and  their 
want  in  this  country  more  generally  felt."t 

/VowswM  of  DiratmttU. — Henry's  declaration  that  the  ninlente 
nK«n8  at  eommand  were  insufficient  to  support  worthily  eiihcp  a 
Libniry,  or  a  Muwum,  alone,  was  early  justified.  The  I^Jbraiy 
though  .^lowly  fonned  nf  only  really  valuable  Bcientiflc  works,  and 
this  largely  by  exchanges  with  the  Smithsonian  ])ublicalioni>,  §  in 

•Hi*  ■'gopplitmi'iil,'*  Norn  K, 

("To  csrrr  on  Ibi>  opcrntlom  or  tlic  Oral  wXTtlon  n  voiklDK  llbrnry  wll^ba  tp- 
quirad.  tnnuMtlDK  or  Uio  poul  volumei  or  iltn  Irnnnctlotu  aad  prorpoillnin  bl  nil 
the  Iwtmrd  tmUtlM  In  •trry  luiuiniini-.  Thi»i>*ruthoorlKltia1  Hnimi-  JYinii  wliicb 
the  tnoal  Imtiortnnt  principle  o(  lliv  f<tn>Ui-^  Itiiowlislew  of  our  itii>*  hoTc  been 
drann."    (»»l(^J'.BlaI■  Hrjitrl  for  IM;.  p.  138  ofaen.  nl.^i.  in  ot  11.  lUp.  ad.i 

;  MMtAinnUn  lirpart  lor  IMI,  p.  I£l  {ol  »eu.  cd.»~ii.  £10  <of  H.  Rrii,  cd.l 

)"tl  Is  IIm  loUmUon  of  Ihr  llnmu  to  rvnilcr  tb«  l^inlDiuiiiliin  library  Ibo 
(notl  >]itaii«lv*  anil  |M<r(N7t  nkllrfilon  oT  Tnuiiuollon*  nnd  iclPnllllc  mvlu  In  iIiIh 
coimtry.  and  lbl«  II  will  1h-  i^iiiiIiIkI  lo  iiecriRi|ihhli  b>  itxnititA  of  Ua  rxphnngtu, 
nhkrh  vin  furnluli  II  wllb  nil  tti?  Furrvnt  IdutiiilIh  luid  piililt«iU(liu  of  MMiUtMa. 
wtill*  Ui*  Mpoislc  M-rln  majr  Iio  M-mplcU>l  ID  duo  tlnie  lu  opporiunliy  nod  nMnu* 
msj'  oflkr.  Thv  Itiirliliilliiii  liita  nln'mly  iniw*  complotu  uliU  ••(  TnuiHirtl<iii*  of 
lorBvd  iDOlctlH  (hku  BCc  to  b«  Kjiuid  In  tbeoldtat  Utnrlu*  lu  Ui«  UulUKl  lltaM»,~ 
(MiiUkHiRiun  Srpwl  tiiT  UU,  p.  IK) 
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the  coutve  of  a.  duion  ycure  sraounted  to  about  40,000  voIdimb: 
and  ihe  annual  cost  of  binding,  saperintendeDoe,  and  the  noiutant 
eDiargenient  of  room  and  of  cnsra,  was  becoming  a  serioun  tax  upoo 
lht>  re9imr««  of  tiie  Inatitutaon.  The  propriety  of  Iraiwftrring  the 
cruslndv  of  ihia  valuable  and  rapidly  iixrejLHing  tvilloctioii  to  the 
National  Library  cHiablighed  by  C'ongrftw,  wdk  rcptatttlly  urged 
upon  the  atteutJoD  of  tliat  body :  ami  by  an  A<rt  approvwl  April 
6lh,  1866,  such  transfer-  v/as  at  last  effected. 

"Congress  liad  preeentt^vl  to  the  Institution  a  portion  of  the  pab- 
lic  reservation  on  which  the  building  is  situated.  In  tlie  planting 
of  ihifi  with  trees,  nearly  lll,(KKI  dollar*  of  the  Smillisun  inmine 
were  expended."  Ultimately  howe\-er  opportunity  vran  taken  to 
have  the  Smithsonian  park  included  in  the  general  appn^priation 
by  the  Government  for  improving  the  public  grounds. 

The  courses  of  I^t-turea  wliioh  were  continued  from  tlieir  ratab- 
lishment  in  1849,  to  1863,  wi.Te  then  abandoned.  In  eonformiQ' 
with  the  judicious  policy  cut«rtsincd  from  the  beginning  not  to 
coiwume  unprofitably  the  limited  means  of  the  Institutioa  by 
attempting  (o  do  what  tx>iild  be  as  well  or  better  accompltsbed 
by  utlitT  orgHiiiiatiijns,  iti^  lierliariuiu  cv>mprising  !I0,000  botaaical 
speciioens  and  other  allied  objevt»,  vnw  tnutsfcrred  to  the  custody 
of  the  Agricidtnral  XX-fKirtment.  It»  collottion  of  nniitoniiral  and 
ost^okjgtml  a[>«;i«iens  was  ininxferrfd  lo  tlic  Army  Alidiail  Mu- 
seum. And  it9  Fine-Art  cy)lli.-(Ttion«  were  truni^fprr«l  to  the  custody 
td"  the  "Art-tiidU'ry"  (»tiiblu^licd  ut  Wuxhington  (with  a  laiger 
endowm(Mtt  tliitn  ihi-  whoK^  Smitli»onian  fund)  by  the  enlightened 
lil>enilily  of  Mr.  W.  \V.  (>>p«)nin. 

Such  wi-re  tlie  Micce<flive  pro«v*i«8  by  whi(!h  mwJi  of  the  early 
and  injiidicioii.s  logisliitive  work  of  oiganirMion.  intended  for  pop- 
ubri.-iing  tlte  at-iivitit^  of  the  Iiuilitutii^n,  v,-a»  gnulually  undone; 
greatly  to  the  dissatL>*fa«tioii  and  foreUKling  of  many  of  it*  well- 
ineHning  frieiidit.  "It  should  Ix'  ri.follccti.il"  iiaid  Henrj',  "that 
the  Institution  it*  not  a  ]>opular  e«tHbIi»hnient."* 


■AnUAnmCim  Krparf  ftir  IfK.  p.  IS.  A  dlMUicnlHhMl  pollllditn.  now  miuiF  : 
dnjaacd.  tsn  Influential  Member  of  OonBTCM— and  pcaalble  (totcHiuui.i  Id  th«cai>. 
Odonec  of  frlcndiblp  piilnirA  out  Mtib  em|>lift*lii.  Iiuw  by  a  taw  JudU-bnua  ■■■iivdt- 
•Titii.— InvHlvLiijc  <knty  A  rtioli^mtr  ri<ihir11i>ri  tit  lli<*  irjrtmp  nf  11x4  lovtllnUoo.  ffoNlffii 
dilnlolli  mlallt  bv  von  (Tom  Uio  (ireu,  uid  Uio  SmltluoDlui  roaUr  ■>•  Bada  i)uJM 
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Tlu  Xaiitmal  jffiuirum. — TKn  Wl  heritage  of  misdirected  Ic^la- 
"tion  —  the  Xalional  MiiM^iim,  ntill  remaiita  in  nominal  conDection 
with  the  Institution ;  nltiwu};!)  C'ongn»«  lins  roaogtiiisd  the  justice 
«r  making  speciaJ  provision  for  it«  truntiMly  bv  an  annual  apprnjina- 
tion  ever  since  its  entabliAhment  in  1842, —  f<Atr  yeois  before  the 
organization  of  the  Smirhcu>nian  Institution.  The  Government 
coliectioQ  of  curiocitieei  tia^l  mvumulated  from  tlie  contributiona  of 
tbe  various  exjiloriug  expe'litiona ;  and  Henry  from  the  first,  had 
objected  to  receiving  it  as  a  daiiatioii,  foreseeing  that  it  would  prove 
more  than  "the  gift  of  an  elepliant'"*  In  his  Jiret  Rejiori,  he 
ventured  to  say :  "  It  is  hoped  tbat  in  dae  time  other  means  may 
l)e  found  of  establishing  and  supporting  a  general  collection  of 
objects  of  nature  mid  art  at  the  stat  of  the  general  Cioveriiinent, 
"witli  funtb  not  Ji-rivinl  from  th«  i:>niiiJuionian  t)e()uest.''t  In  his 
third  annual  K«-[K)rt  he  rfniarkt^l:  "The  rurmatton  of  a  Muwum 
of  obje<:tjt  of  natnn^  and  of  art  rci)iiinis  niui-ii  caution.  WitJi  a 
given  income  to  be  approprinUtd  l»  the  purpose,  a  time  must  come 
when  the  cost  of  keeping  the  objet;ts  will  just  e<jnal  the  amount  of 
the  appropriation:  after  this  no  further  increaiie  can  take  place. 
AUo,  the  tentlency  of  an  tnstitntion  of  this  kind  unl«H  guarded 
against,  will  Ite  to  expend  itit  funds  on  a  heterogeneous  collection 
of  objectii  of  mere  curiiMity."  Justly  jealous  of  any  de|iendence 
of  the  Institution,  designed  as  a  monument  to  its  founder,  upon 
the  varyitig  f:ivoi>  or  iiipi-icex  of  a  j)oIili<'al  governinenr,  or  of  any 
confusion  between  tlie  National  Itluseum,  and  its  own  sjiecial  oollec- 
tiona  for  scientific  stwiy  rather  tlian  for  popular  dUplay,  he  added: 
"If  the  Regents  accept  this  Museum,  it  must  lie  meiged  in  tlie 
&iiithsoDian  collections.     It  could  not  be  the  intention  of  Coitgreaet 


■  "povnlu'''  MlaibllthiiiMit,  tTiiMiliuvd  bjr  Umw!  IM^ndly  (UMralloni  oT  wotfldlj 
wlMdotD.  Henry  uionlihcd  hU  adviipr  by  ihc  nnlUni;  MflnirHnou  thai  IiU  loll^ 
iBipOWid  nlaitoii  and  dolltUTftlo  |iiin>aw  wnn  t<i  provnnt,  ■»  (lir  iw  In  hint  tiij, 
pnclMil}'  Ihut  c:iiiiiiiiiiii[in[.lnii.  IIiul  Mm  {•lillrMupliiT  rvpudlntrd  llir  "bmithor  htt 
Tsostrlln"  he  rou1d  tiol  hnvp  bot-ii  Eooknl  upon  by  tlk«  prillllolftu,  ac  laom  liopo- 
iMaly  doiaonifi]. 

•lilt  frl^Tiil  riudiMir  Klllliiinii  In  h  IMWr  diittil  Dii^'inljiT  IMi  l)H7.  BTotp:  "If 
It  li  vltbin  thr  vtf^w■  ot  th«  (iotrrnnioiit  Ui  bestow  IJic  NiillunnJ  MiiAi^um  upon 
Ibc  amllliKiDlan  trutlluUon.  Ilio  vcrf  libgncait  wuuld  itwiii  t<>  ilniw  aXUit  It  ui 
ObllgBUun  l»  nirnUli  Ui<  rtninlall*  HomiiimodBUoiM  wlUiuut  UxliiR  Ibn  Snltlu» 
nlu>  ntniW:  othrrviiie  the  (lA  mlRhl  be  ddtlmcntnl  linlrod  of  bcnellel*)." 

t^BinmUrin  Rrjwt  Ibr  DMT,  p.  LW  (Hvn.  •il.>-]i.  I3t  (II.  fl«p.  *■].] 
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that  nil  Inittitutinn  founded  b^  the  liberality  of  a  foreigner,  and 
whicJi  1)0  liiL'>  nllixed  his  own  name,  fihould  t>e  ctiargLt)  with  thc^ 
lcec])ing  of  a  !>e{i»rate  Miu«um,  the  property  of  the  United  States. 
-     -     -     Tlif  wnall  portion  of  our  funds  whicJi  am  be  de%'ot«J  ic^ 
H  tnuiwiim  may  W  Ix-IU-r  cjnployiHl  in  ei>tlfcliiig  r>ew  ())ijeiri>t,  .-iioIk 
ait  Imve  not  yot  Ix-eii  fliidied,  llian  in  jirceerving  tJ)oe<e  from  wliii4a 
tlw  liarvfttl.  (if  diMX)VtTy  lias  already  Ix-en  fully  galliered."     Nor— 
wiw  lK-rc(iini-i]t.il  to  thi^  gift  by  tlie  Nuggtslion  that  a  nui tabic  appro- 
priation would  be  granted  by  tlie  National  Govemiucnt,  for  ih& 
cxpenite  of  its  i-uslody.     "This  would  be  etjually  objwiiimablp ; 
ranee  it  would  annually  bring  the  Institotion  befoi>e  Cougrcm  as  ib- 
RU]>|>li(nul  for  government  patronage."* 

In  hiit  Report  for  1S51,  he  forcibly  stated  in  regard  to  tlie  i^uire— 
menta-of  a  general  Muneam,  that  "the  whole  inooine  devoted  ti^ 
tliis  ol^ect  would  be  entirely  inadequate:"  and  he  strongly  urg«<l 
a  National  e^tabliBbmeDt  of  the  Museum  on  a  basis  aod  a  acnltt 
which  sliould  be  an  honor  and  a  benefit  to  the  people  aiid  their 
Capital  rity.     "  Though  the  formation  of  a  general  oolW-tion  is 
neither  witliin  the  means  nor  tlie  province  uf  the  ItMtitutioo,  it  i* 
an  object  which  ought  to  engage  the  attention  of  Congreas.     A 
general  Museum  appeare  to  be  a  neoes&ary  establishment  at  the  t«eat 
of  government  of  every  dvilized  nation.     -    -    -     An  establish- 
ment of  this  kind  c*n  only  be  sup|)urtcd  by  Ciovi-mnient ;  and  tilt 
propoeition  ought  uever  to  be  encour^nl  of  putting  tliis  duty  on 
the  limited  though  liberal  bequott  of  a  foreigner."t     Tbis  policy 
was  urged  in  almost  every  »ulMnM{Uent  Rejwrt.     "There  I'an  l>e  but 
little  doubt  that  in  due  time  ample  provij^ion  n-ill  be  niadvfora 
Library  and  Museum  at  the  Capital  of  this  Union,  worthy  of  a 
Govommcnt  whose  perpetuity  depends  upon  the  virtue  and  intelli- 
gence of  the  people.     It  is  tlierefore  unwise  to  hamper  the  more 
important  otjecte  of  this  Institution  by  attempting  to  anticipate 
results  whifh  will  be  e\'entually  produced  without  the  e][)>enditure 
of  its  niL'uns."!     "The  imporUuice  of  a  collection  at  lh«  scat  of 
govommcnt,  to  illustrate  the  phyncal  geography,  natural  histoty, 

*  OiiMl  |gn<nn  rtrjifl  for  UM.  pp,  Mt,  l«(of  8(!a.«l>~lip.  173.  tTI  toflt.  Il«p,  aC) 
I  jfrnVAMinbin  /frfwrf  for  Iffil,  p.  XZXof  Soil,  (d.)— p.  119  (Of  B.  Kep.  ra.) 
I  tfmtUnmltm  UtjKtt  lor  UU.  Pl  3U  |af  «Mi.  od.)--p.  M»  (Of  IL  Rep.  ad.) 
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«nd  eUinolog7,  of  the  United  States,  cannot  bo  too  highly  CKtimatM] : 
lut  tho  Kupport  of  such  a  oollKtion  ought  not  to  Ix*  n  bimlen  u[>oa 
the  SmitJisonian  fund."  * 

The  popular  mitid  did  not  however  appear,  to  be  prepaivd  to 
accept  thvM-  cariK'st  presvutatiotis ;  and  in  18<>8,  th«  National 
SfuMum  was  transferred  by  law  to  the  custody  of  th«  Hmithsunian 
institution,  with  the  same  annual  appropriation  (4,000  dollnn) 
'vrhicli  luid  been  granted  to  the  United  States  Patent  Oflio;  wIku  in 
charge  of  it. 

So  rapidly  were  the  tnasurex  of  the  Mui^nni  incTC««c<i  by  lh« 
^thertd  fruits  of  various  govemmpnt  cxplorHtions  and  surveyit, 
as  well  as  by  the  voluntary  contributions  of  the  numerous  and 
-wide-spread  tributaries  of  the  lastitulion,  that  (he  policy  was  early 
adopted  of  freely  distributing  duplicate  specimens  to  other  institu- 
tions where  they  would  be  meet  appreciated  and  most  usefully 
applied.  And  in  thia  way  the  S(nith.'«niao  benune  a  valuable 
«*nter  of  didmion  of  the  means  of  inveiitigalion  in  geology,  miner- 
alogy, botany,  nx>logy,  and  archaeology.!  The  olear  fortsigbt  which 
annouitcHl  tliat  tho  Mu.'teuni  inuKt  very  soon  outgrow  the  entire 
ce{tt<nty  of  the  Smithsonian  re»our<«s,  ha^  l>een  mnet  amply  vindi- 
cated:! and  to-day  a  large  Government  building  It  stored  from 
Iwoement  to  atde,  with  boxed  up  rarities  of  art  and  nature,  suffi- 
cient more  than  twice  to  fill  the  Smithsonian  halls  and  galleries, 
in  addition  to  their  present  overBowing  display. §  The  strong  desire 
of  Henry  to  see  eHtablished  in  Watihington  a  National  Museum  on 
n  scale  worthy  of  our  resources,  and  in  whi<-h  the  exUting  over- 
grown colleclionfl  might  be  so  beneficially  exhibited,  liv  did  not  live 

•dbrflAaniian  Afpwf  mr  isn,  11. 11  tof  ScD.  nl.V~p.*  (af  H.  Ra{>- ed.) 

tSM  "enpiiUirunt,"  Not*  I. 

JProtn  ttlP  mpM  ErawMI  of  tbc  naUnnol  oollpcIInD  nKer  It  n*  tnnKftrrnl  Co 
tbo  ruMody  of  iht:  SmiLliAorilflu  InntUiiilon.  \hr  nnfiual  u(<|>roprti4tL{>ii  of  ^,tf^^  ilot- 
tmn  hjf  (.Vmnn"**  vivy  mum  hvcnmo  ithtAXy  Irmninrliml  U*  <l'fr«>-  rvitn  on^hHlf  1t> 
■  III  iMirj  ripgniLH.  A  itifmurlnl  (l(iinl  by  Uip  ChunccUui'  and  the  ScctvUry. 
tna  pnsenind  [o  noniirMa  May  I,  18B8.  in  which  Uin  niomorlttlUU  "IwK  loai-*  td 
ivpmvnl  (Ub  brfiHlf  of  lliHBuKrd  of  lUff^mtA.  Uiikl  Ui«  umuil  miiiiuhI  njiiiroprlnllon 
Of  MOD  dollan  la  wholly  lnad»qiul«  lo  Uin  <wl  of  proparlDC,  pmorTlni.  >ik1 
ahlbltlnK  Uic  (pwlnion*:  —  Uic  ncluikl  cippnilllon  ftir  Uiut  pnirxiMi,  In  ise. 
having  iMaa  over  IZinj  dultnni- '  (AraiiAmniim  Kffor*  for  IM7,  |i.  1I&,]  II  «w  uoC 
IwnrevvrUII  IKI  tliul  Ihi-  >i|>pr'.j>rli>lloj>  wu  nUml  U>  lOjm  dollkn.  la  IfTI,,  It 
WM  iBcrcucd  M  njM  dollitfB.  nnd  In  IKTS,  to  'l>jm  ddUn. 

IliM  "ItupplutMOl,"  Not*  M. 
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to  see  gratified.     That  the  mliatatiofi  of  thia  beneflcenl  prcjod 

only  a  questiou  of  time,  is  littJc  tloulitTuI ;  for  it  cannnt  Ix*  supp  _ 

tliat  cotlootjoiifi  so  valiuiljlp,  untl  *o  niunitoUly  beyond  the  caj»dt»o^^ **"l 

of  tlie  Institution,  will  bo  suffitml  to  waste  in  uselavinefi*.     ^\iic»  *:*w| 

iriten  eBUihlifihed,  its  being  and  its  beneflbi  will  in  no  rauill  dp 

be  due  to  hiui  who  lir»t  realizing  Itn  necaitiitT,  and  mo!)t  ajipr 

dating  its  importance,  with  unwearring  penwverance  for  twenty —  "^^^I 

five  years  omitted  ny  opportunity  of  urging  upon  membeis  of^*"!! 

Congresi  its  imporlumit«  daims.  ■ 

iffteorolejffiettl  if'nrk. — In  the  conduct  of  wluit  were  uppropri-  —  *^^ 
ately  called  tlie  "active  operations"  of  the  InitliUitioii  —  under  the  ^"j 
first,  spotion  of  the  programme  (in  cxintradi^it!  notion  to  lite  local  and  *^^^ 
statical  objecto  of  the  second  Eection),  a  rare  enei^gy  and  proiii|>Uiew 
wiH  exhibited.  The  very  fin^t  Report  of  tlie  Sea«lar}*  aiiiiounced 
not  only  the  nwcptinoe  and  preparation  for  pub1i(«t*ou  of  an  elab- 
orate work  by  Mowre-Squicr  unci  l)ftvi4,onexploralio»sof  "  Aodent 
Monuments  of  the  Missi».ippi  \'allcy,"  hut  the  commcnoement  of 
official  prcjinmtionii  "for  instituting  various  lin«?  of  physical 
research.  Among  the  »idiJL>cta  mvnttoni-d  by  way  of  example  in 
the  programme,  for  the  application  of  tlie  funds  of  the  Institution, 
ia  terrestrial  magnetism.  -  -  -  Another  subject  of  reeearch 
mentioned  in  the  programme,  and  which  has  l)ecn  urged  upon  ibe 
imme<liale  attention  of  the  Inetilutton,  is  that  of  an  cxtcnsix'e  sys- 
tem of  mcteorologi<^nl  olMervatious,  jiarticularly  with  reference  to 
the  phenomena  of  American  slorma.  Of  late  yuara  in  our  oountry 
more  additions  have  been  made  to  meteorology  tliao  to  any  other 
branch  of  phj-^iail  s<-icnce.  Several  im]Kirtant  gcncralizatiotis  have 
bttn  arrived  at,  luid  definite  theorim  proposed,  which  now  eoi^le 
'tH  to  direct  our  attention  witti  si-icntific  prec4t^ion  to  such  points 
of  observation  as  cannot  fail  to  rowan)  us  witli  new  and  inter- 
citing  rei«ult8.  It  ii4  pro}K«e(l  tu  organize  a  syntem  of  obeeT\-ations 
which  shall  extend  as  far  ai<  fioNsiblc  over  the  North  Americna 
continenL  -  -  -  The  present  time  appears  to  he  pectiliiirly 
uuspirioits  for  commencing  an  enterprise  of  tlie  propneed  kind. 
The  citizens  of  the  United  States  arc  now  scattered  over  ever}- 
part  of  the  '«>uthem  and  wts^tern  portion  of  JS'orthem  Aniorica, 
and  the  extended  lines  of  tcl<^raph  will  furnish  a  ready  Qkcaiis  of 
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-wnnuog  the  mora  nortJicni  and  CA»t«vii  nlewrvi^rs  to  be  ou  tlic 
watfh  for  tiic  finrt  iip|KTtinuiec  of  an  udvancing  Htorm."  • 

An  appropriittioii  for  the  purjHiae  hiving  lievn  niiutn  by  tlic 
RvgvQtK,  a  [urge  number  of  nlMorverft  Huatt4.T(M]  over  the  UDit«d 
States  un<l  the  Tin-riloricr'  kinuic  voluntary  (:t>rrci<pond«iitit  of  the 
lostitutton.  Advantage  vias  tiiki.>]k  of  the  stations  ulh-ady  (vub- 
lislied  uudvr  lh«  dirwtioii  of  the  War,  and  of  tJie  Navy  Di';urt> 
UK-nle,  as  well  ns  of  tlio»e  provided  for  by  a  few  of  the  mntui. 
Tho  oDDUul  repori/i  of  t}i«  Secretnry  chronided  tlie  cxtcnitiou  uid 
Mux«M  of  Um!  jiyst**"!  ado]kted ;  and  in  a  few  years  between  live  and 
six  hundn^l  rtguliir  oLt^'.rvers  were  engaged  in  ite  [iiclcorologiml 
service.  The  tavorite  project  of  employing  tlie  tclegr«])h  for 
obtaining  !<imultaiiMiiis  rettnltc)  over  a  large  area  wait  at  oncv  orgoii- 
ixttl;  luxl  in  18-111,  a  riystetu  of  U'lq;rs4>bic  de»pat(.4icfl  woa  ustab- 
Itshed,  by  wliicJi  (a  few  years  lat«r)  the  inforoiatiott  received  in 
"WlsbingtiOu  at  the  Smithsoniiui  I  ni^ilitutiun  wil<  dnily  plotted  ujion 
*  large  map  of  tlM-  Unitt^d  Stst4s  by  means  of  adjustiiblo  sruiboU. 
Espy'a  general  ijution  that  the  principal  etorms  and  other  atinos- 
()li«rir  changes  have  an  eastu-ard  moveinent,t  was  fully  established 
hy  this  npidly  gathered  experience  ot*  tlie  Institution ;  so  that  "  it 
m*  o(iea  enabled  to  predict  (sometinics  a  day  or  two  in  ad\-anoe) 
tbe  i^proach  of  any  of  the  larger  disturbances  of  the  atino6phere."J 
Eminently  efficient  as  the  enterprise  approved  itself,  increaiting 
experience  served  to  demonstrate  the  exjianding  requirements  of  tlic 


•A»WUHi4im  Krparl  tbr  1817.  pp.  IH.  IIT  [oT  Sen.  «d.)— |>P'  IBS.  tSS  (ot  R.  Rsp.  rCJ 
Prcft— Of  LocantH  (to  wticiiii  ibruLiiic  nUiem  "(ltAt1nKHLi>hAl  fnr  tbrlr  nlbilnm^nUi  Id 
fnoleomloBT  ~  Icttm  invlllnf;  siiiofo^UoiM.  hAcI  bp?ij  nilirlrrvpf-d.i  r?oainmcnd«l  UiMt 
Ui«r«  tbould  bunt  Inul  one  obmrvlun  imtlon  wllliln  cvcrj'  liu>i<1n<it  •■icuin'  inltM 
ofUiv  Cnlud  Bum:  ■>■><!  ha  nvaolonrtj'  polnU^I  mit  llinl  "Whm  th<!  maonaUc 
Uitgmpli  I  Ition  BO  liiRiDt  Ihreo  yrmn  old)  !■  eilMided  rrom  New  York  lo  Nwrr 
Otlwaa  and  1^1.  I-imiU,  II  nMf  Iil-  mule  sobiorvleiit  to  Uic  protootlon  nt  oar  ■'um- 
■woe.**  Till*  InlrmlliiK  IclUr  wiu  piibllKhMl  In  fiill  aa  "Appendix  So.  3,"  to  Uw 
Mtjivi.  til  IMS,  B  jupcr  vu  rniit  Ixtort  the  Uritlih  Ai»g1bU<id  by  Mr.  Joliu  B«U, 
"On  nrndfrtnt  thci  Klivtrk' Tolr<iir)>p1>  iiibaorvleiit  to  MBleoralOKloi  R*M«rnti:  Id 
vhlcb  tb^  «iitli<?v  4UKi;ml4Tl  iiiAt  hiifiulUtuM^iii  uliH^rvBlloiiit  vo  oolloetMl.  miflit 
rvtaul  the  dltrrllon  iiml  pnilinMi-  tid''  of  nrrlv&l  of  ntiinni.  (Hepart  Brtl.  .^hdc. 
!tK*li>i*.  Auk.  U48.    Atitlnieu,  pp.  13.  U.l 

t  FlusKi.iii  !■  nld  In  hit**  bivn  llic  (Ini  who  itHtHl  i&»  (f  n*nt1  law,  thai  the 
MMiiu  uT  uur  Bouthcni  Slain  move  oil  to  Uie  nortbcaitiTDnl  oTcr  Uia  Middle  and 
Katlen  SUtfl*. 

lOMMIMoiUan  RtTon  Ifir  KM.  p.  <l.  An  IntprevUna  and  Initmellve  r*iumt  at 
n«Dlt«  BMompIlahod  wlllilii  onorii  yearn  waa  iit**n  lu  thU  Kinrrl.  pp.  *3-l6:  and 
waUDDcd  !■  tta*  auccevaiiut  AfpoM  Ibr  IMi,  pp.  Ut-HI. 
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flerviue;  and  it  was  e««D  that  to  pFoe«;ate  the  subject  of  meteor- 
ology over  eo  lai^  a  territory,  with  the  fulJnees  netxaeary,  would 
rfquire  a  still  largt^r  force  of  observers,  and  a  grt^Kir  dmin  upon 
tli«  resources  of  the  Institution,  than  could  well  be  itpiirvd  from 
other  obJeclA;  ami  ati  the  girt'at  value  of  th«  tiyi'tcn)  vo»  fully 
rpcogtiizett  by  tin:  intelligeiil,  the  propriety  of  ituiintaiiiing  a 
meteoixklogiml  btin-nii  by  tite  iintionni  i«up[>ort  wil*  tnrly  prvsentcd 
to  the  ntteiitioTi  of  Congn-f«<.  Tbih  mnt^t  iiuporlant  dvjiArlinvnt  of 
ohnervation  bad  lieen  advanced  by  Henry  to  that  pnsition,  in  wbidi 
a  larger  annual  outlay  than  the  entire  income  of  tltc  Institution 
was  really  nijiiircd  to  give  just  effiriency  to  tJie  «ysUrrn.  in  hw 
Report  for  ]$6&,  he  reiiiarkeil:  "The  procnt  would  appear  to  bo 
a  fnvondilc  tinii-  (o  urf;ir  u|Hin  Conj^rtw  tb<!  iriiportnncr!  of  imiking 
jirtivi^ion  for  the  n.-orpuii/inj;  iill  ihi-  int-tooroiogiail  oliwrrvutioni!  of 
tlic  United  StHli'w  under  one  rombiiKtl  plan,  in  which  the  n-conU 
ftliould  Im-  !^-nt  to  a  irntnd  di'iHit  fur  nilnctimi,  dtwiiA<ioii,  am)  finxl 
publiitition.  An  np])ropnntion  of  5i),(KX)  dollant  unniiatly  for  this 
purpose  would  teiid  not  only  to  iidvan(<c  Ui«  mntiTial  intcn«t8  t^ 
the  country,  l«il  nI«o  to  inrrwwc  ite  reputation.  -  -  -  It  is 
tBoan^ly  nei^ssiry  at  ibis  diiy  to  dwell  on  (be  advantngeft  whicb 
result  from  such  M-stvmit  of  cocnhined  observntions  u»  tlioae  which 
tlu'  priiK'i[nil  governments  of  Kuropc  huvv  established,  and  an-  now 
constantly  extending."* 

Five  years  lat*r,  in  itiipport  of  tlie  pniiKu^itioii  that  the  8ubj«ct 
from  its  magnitude  now  upjH'uIcd  ti>  the  liberulity  of  the  nation,  he 
bneily  recapitulated  the  work  act^ocnplished  by  the  limited  ueuift^J 
of  the  Institution.  "The  Sntitbisoninn  met4,-orologic«l  i^yrtem  wa^^^ 
oonuncuix^  iu  1849,aiMl  has  coutinuL-d  in  o{>enition  until  tlie  present 
time.  -  -  -  It  lia«  done  good  ser^-if*  to  Uie  muse  of  meteor- 
ology; lat,  iu  iitauguratiog  the  systttm  wliii-b  has  been  in  0|>vration 
□pwanl  of  twenty  years;  2nd,  in  the  introduction  of  improved  iitstru* 
ments  after  <li!»nis«ion  and  experiments:  3rd,  in  pr<'|Kiring  and  pub- 
li.'^hing  at  it*  expense  an  cxteaMVc  series  of  mrteorukigital  tables: 
■tth,  iu  reducing  imd  diseumng  Uie  metuorological  material  which 
could  1m.*  nbtaiiietl  from  all  the  neeords  from  tlie  first  wftlement  of 
the  country  till  within  a  tew  years:  (>th,  in  being  the  tiret  to  show 
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the  practicability  of  tel<gnphio  Wpath<>T  Rigrmls:  6th,  in  pnblifthing 
records  and  diACOiuom  made  at  \l»  own  expense,  of  the  Arctic  ex- 
B2)ediiioDa  of  Kane,  Hayes,  and  Mot.'linloRk:  7th,  in  discuaiing  and 
^iihliithin^  a  iiiiml^er  nf  wrim  of  spwual  ixvords  embracing  peritids 
of  i'nwu  twenty  u>  fiHy  yt-ars  in  different  sections  of  the  Uniti-J 
States, — of  great  intermit  in  <]etennining  aectibu*  changes  of  the 
«~Iiiiiate:  8th,  in  the  puhlimtioii  of  a  .*erirt  of  niemoiTH  on  various 
sneieorological  plu-iK>rii(-nn,  embracing  oliXTvalionH  and  diitfriu»ioii8 
of  BtonuH,  tomadoei,  metoont,  aiiroma,  etc.:  9th,  in  a  difTu.iion  of  a 
knowledge  of  n>eteorology  through  its  extensive  nnpnhlLihed  «ir- 
Teii[K>ndence  and  itti  printed  circulani.  It  has  done  all  in  ihis  line 
^«-hich  its  limited  ineoiiH  wonid  ]>erinit ;  and  ha-i  ni^ied  upon  Con- 
^reas  the  cotabllihiiH-nt  with  adt!{|untc  appro]iriatioi)  of  funds,  of  a 
sneteorological  dcinrtnieni  nnder  one  ooinpreliensive  plan,  'in  whidi 
tlie  reooids  should  be  scM  to  a  oetilml  depot  for  reduction,  discus* 
eiion,  and  final  publicatioD.'"* 

»In  1870,  a  nieteorolt^icat  department  was  established  by  the 
Government  unrler  tJte  Ktgnal  Office  of  the  War  Department,  with 
enla^(ed  fadlities  for  systematic  observations:  and  agreeably  to  the 
settled  polii^'  of  the  Iiistitiilion,  this  important  field  of  researdi 
"wai*  iu  IHT2,  al>andone<l  in  favor  of  the  new  orgunization.t  Of 
the  voluminouK  n>»nlts  of  nmrly  a  quarter  of  a  century  of  system- 
ntic  rvivirils  overii  wide  guogmpliieal  area  whif^h  liavc  been  slowly 
dipT't*'d  and  laixiriotwly  dii>euNW(l,  only  a  small  jKirlion  has  yet  been 
published.  The  publication  of  the  series  when  practicable,  will 
yet  prove  an  iueKtiniable  Ixxtn  to  meteon)lMgical  theory. 

Allliutigh  our  countrj-  oin  buaat  of  many  able  meteorologists, 
who  Itave  greatly  pnimuted  our  knowledge  of  the  laws  c^  almo^* 
pbcric  phenoini-nn,  it  is  siiii-  to  say  that  to  no  Bingle  worker  in  the 
field  i»  our  nation  more  imlcbletl  for  the  advancemeol  of  this  branch 
of  ^ence  to  its  presr-ot  standing,  than  to  Joseph  Ileory.  Quite  as 
Tnur-h  by  his  incitement  and  eiaouragcment  of  otlieni  in  such  re- 
Hvarehev,  w'by  hix  own  exertions,  does  he  merit  this  award.     To 

•/MMttmfaii  Ktjion  tiir  IKTO.  p.  IS. 

t  An  HB  niualmllon  or  ttic  pniJuUr  Dtvor  in  wtilrli  thin  XlgniiJ  (urvlto  ■■  held.  It 
nkAjr  b«  MalMl  thut  tlii«  aeiihuiI  iLitpruprljiflcni  hy  0(ifvnim<*<i(  tot  IIh  ■u(/|Kirl  ntiw 
FiCMe*  BOtnMralT  lliFciiilrc  HinttbioaliLii  Incouic.  but  (Ulrrn  Hmri  Uuit  amouiil: 
or  In  bet  IM  wholn  "ndowtiient. 
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him  is  undoubuxlly  due  Uie  moot  impcnliint  titep  ut  the  modtTB 
bexa  of  obeervatioa, —  the  infitallalion  of  the  teU-gni)ih  ia  tln^  lervK — wc 
of  iii<.'t<-oro1ogical  signnlii  uq<l  predictions.*  \\'hilf  p^ing  liovriA— -^wcr 
hL*  m-tivi;  ftuporv-isioi)  to  tJie  exienstvc  8]r»tL-fli  Ik-  hiul  hiiu^ll'  ina-^  in* 
guratiil,  publiKhiiig  umay  iiiijwrtant  reductions  of  putkular  feature — rts, 
as  well  a«  viiriulu*  ciniilnn'  of  iliniiili?*)  itislrui-tione  ta  observers,  •  of 
(IraidcniUi  to  Ix;  ohtiiiiivd  hy  llicnt^  liiiviiig  the  opportunitin  •  of 
ctic,  o<«itnic,  und  w>iitl)i:'i'ii  L-xpIoiiil)on.«,  luid  directing  the  cooeta^^auit 
nbeLTVUtioiiM  rt-corcK-d  at  the  IiiKlitnlion  110  »n  iiidcpcudi^t  staliiE^  ^^a, 
he  iiiadi-  iiiiiny  [kTmiiiiiI  iiivistlgutioiut  of  ullii'd  «ubjucts; — ms  of 

the  uurura,  of  utmwplicrio  I'li-ctricity  tuid  ihuiKlvr-storme,  of  1~^V11m 
fiupiKJi^'d  intliiciicv  of  iIk  niooti  011  thv  wt'ollivr, — nod  ooDtribut>^jV^ 
a  vuliuihlc  jwriw  of  inoiiiuirs  on  nwt'ioroioj^',  embracing  a  wi-  i-  ^' 
ningc  of  phyMml  ^^piKtiiioit,  Ui  iJie  ninxsasivu  Afi^cuUural  Itvputw  ^^f 
of  tho  Commiauoiier  of  (Vti-nl!^,  dtirinf;  llic  yvare  1855,  '66,  'St^-''^i 
'08,  and  185i*.  In!^trnctiv<-  iirtich'*  on  MngiM-ti^ni  nod  Meleoroloi.^*^'?? 
were  prepcin.tl  in  IS61  fur  tin'  Aim-nam  Cvclopiwliu.  Anil  o«^^^^-*' 
of  hii^  lativt  publinlMsd  pa]K'n>  iitinpiiMti  a  nitnuto  acoount  of  tK-^^'^ 
cifcclK  of  li);hUiing  in  two  thi)n<lei'-«turi(ii«;  niic  occurrinfr  in 
Dpring  of  Ifift  y«9ip  (1877)  ut  a  Light- house  in  Key  W'tst,  Florid- 
and  the  otliiT  ocrurring  in  the  iiummcr  of  Iwt  ytar  at  New  Loutloi 
CoHii<!Cti<rut.t 

Ar>-hirnlofiient  Work. — One  of  the  earliest  saljcctt  tftkwi  up  fr^*" 
invt^litJiation  by  tho  Institution,  wsm  Uiat  of  Amcricnn  Archwol 
the  attempt  by  extended  explorations  of  the  existing  pre-histor"^""'^ 
rcliw,  mounds,  and  monuments,  of  the  aI»ori(jimTi  of  onr  country'" -*.'> 
to  nscertain  iis  far  as  possible  their  primitive  induHtrial,  social  aiK:~*^  "ii 
iiitellectiul  chanwiter,  and  any  ex-ideuoea  of  their  antiqui^,  of  c^    "fl 

•"BowovarftvquouU)'  tha  littitiimy  Imtb  bp-n  nujiwiMidof  «imi«)«tOTk»>M^  '    ** 
nden  by  Ihi'  rmiiloytnciil  n(  iXv?  vlwlrlf  IrLirsrapfa.  It  la  lii  I'roJnuur  Krar;  unl  r^K    IM 
aMlmniils  lii   tlie  bmlllisoiiliLii  iDMIiUdon  Uiut  Itta  vmlll  ■■  dai-  of  liBVlnf  B>^ 
aoluully  iTulUvnl  tlil*  lUKatUmi,    ■    ■    ■    I[  nlU  tliiia  b;  uyii  tlinl  wlllinm  ■w-' 
n>l  old  from  tbn  Oovcrnoicnl.  1<iit  rhrnucli  tht^«ill||litFnt'l  |i<>ll<-y  or  it>«  ■•! 
«i>m)>iuil(<«.  the  SaUUimnlnn  Ijittliuilnu  fliM  tn  Ihr  imrM  orKnnitinl  •  <iim|iiin^—     «i 
txtv  nxnlRii  "f  (■>l<ii»i  '-loHr.  >^l  ■■<■■  Ufa  (IVM)  — Dnt  to  Kitnir*  ^    ■■! 

Ailn.  mn-i  ninr  to  ttip  1  ',  ihil  mual  l>mvn«pnt  Mllinial  HjipllmlliH  ~  ■^vl 

iiiudprn  •I'iM.i'*  — 111*  ;-i  Anlvk  ■«  "W™ili*r  TttcKi«|iiv'  ftr 

IToHMPor  On'Mnml  A)  W„  Ai^  Kl.  vol.  il.  »>.  S^StO 

U'>u  ttiliitntOekl"  .UiVKIitkor*  tMIUft^Mft 
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tbeir  Steffi  of  de\'eIopmeat.  The  first  publication  of  "  SmitliBoiiuut 
CoDtributionH  "  comprUtd  in  a  giKxi  aixal  quarto  volmn*  an  acv-oiint 
«f  oxiensive  cxaininationH  of  lite  luoundt  aiwl  cartliworks  found 
over  the  broad  ^'lllley  of  tlie  Missirisippi,  witb  elaborate  illuiitnitlnns 
Kif  Hk  relioi  and  rcnulm  ulitained:  ami  tliis  volume  extensively  eir- 
-cnUteil  by  gift  and  by  sale,  attracted  a  wide-spread  attention  and 
interest,  and  f^ave  a  remarkable  Htiinuliin  to  tJte  further  proeecution 
of  fiueh  reu^ardxit.  "  \Vliiite%'er  relates  to  the  nature  of  man  is 
iofereEtting  to  tlie  students  of  every  hrandt  of  knowledge;  and 
hence  ethnolojry  alfonis  a  oommon  (ground  on  which  the  eultivatops 
«f  pliy>iiul  science,  of  natural  hintorf,  of  ardiieology,  of  language, 
of  history,  and  of  literature,  ran  all  harmoniously  labor.  C'onse- 
<{Ufiirly  no  Iran  of  tlic  opemtioius  of  iliLs  Institution  has  tx-en  more 
f>cTU>mlly  [Ktpiilnr  thuii  that  which  relatw  to  tliis  sulgert."* 

Special  i-xpkiniiiiiii.'<  inauguraliil  by  the  Institution,  havo  imp- 
pliud  it  with  in)|Hirt»nt  iKMiiriliiiiii^is  to  nn-liu^lngt4<al  inforniiitinn, 
and  with  the  rich  .■<i>'>iU  "f  (^illocted  relii^;  whidi  togi-thcr  with 
niui-h  niiiu-rial  gathercil  fnrim  An'tio  an<i  from  SoutJiem  region:*, 
fmni  KurajH',  from  Asia,  ami  from  Afri<n,  fill  now  a  large  maseum 
hall  200  f(*t  lonjf  Hnd  50  fWt  widi%  exrlusively  devoted  to  iY>m|iflm- 
*ivo  Anthn>[)ol<^  aw!  Kthnolc^-.  In  18ti8,  the  Secretary  rejmrled 
that  "during  the  past  year  greater  eflfiirt  had  been  made  than  ever 
In-fore  to  eolleot  specimens  ii  I  illustrate  the  ethnology  and  ardiaeology 
«f  the  North  -Imerican  (-ontinent:"  and  he  dwelt  upon  the  impor- 
tance of  the  subject  as  a  study  conneeting  all  (jortions  of  tlie  habitable 
earth,  pointing  out  that  "it  embraces  not  only  the  natural  his.tory 
and  peculiarities  of  the  difl'erent  ra«s  of  men  as  they  now  exist 
upon  tht-  globe,  hut  also  tlieir  affiliations,  their  changes  in  mental 
end  moral  development,  and  also  the  question  ofthegeolopeal  epoch 
of  the  appearance  of  man  upon  the  eartli.  -  -  -  The  etlmolojj- 
ivi»l  upecimena  we  have  mentioned  are  not  considered  as  mere 
«iri(wiliin  collected  to  excite  tJie  wonder  of  the  illiterate,  but  as 
cvritributitms  to  the  mnteriaU  from  which  it  wil!  tie  practicable  to 
r(Mi>ni(trnol  bv  analogy  and  strii-t  deduction,  the  history  of  the  past 
ill  its  n-hition  to  the  pres(nt."t 


•Anii/inniKiii  JirjHiri  (i.r  isau.  p.  at 
tMnUAionKin  Kr/wrl  im  IWK,  l<l^  91  Hull  fO, 
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Two  year"  lat^r  he  rcjwrted:  "The  collection  of  nbj«etB  to 
illustrate  anlhropoli))^-  now  in  {Mja^ceeion  of  the  InittilutioD  is 
Almost  uiisurpiiwtKl,  wpwially  in  those  which  rclat«  to  tlie  pnecnt 
ItidiaiiK  aud  ti»e  nioro  ancient  inliabitnotfl  of  the  Ain«rican  conti- 
nent," Deprecating  the  frequent  diseipation  of  sjiuUl  private 
oollectjons  of  such  objects  at  the  death  of  Iheir  owners,  be  forcibly 
MtgcB  that  "  the  only  way  in  wliich  they  can  become  of  real  impor- 
tance, is  by  making  tliem  part  of  a  general  collection,  carefully 
proierved  in  some  public  institution,  where  in  the  coarse  of  lite 
increasing  light  of  iv^ience,  tliey  may  be  made  to  reveal  truths 
beyond  present  anticii>ation."* 

In  hia  bat  Report — for  1877,  (jtutt  published,  and  whidi  be 
did  not  live  to  see  in  print,)  he  says :  "  AnlJiropologj*,  or  what  may 
be  considered  the  natural  bistoiy  of  inaii,  is  at  pix^ent  the  most 
popular  branch  of  science.  It  absorbs  a  large  share  c^  publio 
attention,  and  many  ori^nal  investigators  an>  assiduously  devoted 
to  it.  Its  object  is  to  reconstruct  as  it  were  the  past  history  of  man, 
to  determine  hia  specific  peculiarities  and  general  tendencies.  It 
has  already  establUhed  the  fact  that  a  remarkable  similarity  exittts 
in  the  arcliiBoli^ical  instruments  found  in  all  parts  of  the  wnrhl, 
with  those  in  use  among  tribce  still  in  a  savage  or  l>arban>a'>  ii>ndi- 
lion.  The  coudusion  is  supported  by  evid«Mi«  wbieli  «in  smraely 
be  doubted,  that  by  thoroughly  studying  the  manners  atxl  ctL-<(nnitt 
of  savages  and  the  itistrumcuts  employed  by  them,  we  obtain  a 
knowledge  of  the  earliest  hisboty  of  nations  which  have  attained 
tlie  highest  civilization.  It  is  remarkable  in  how  many  rase», 
customs  existing  among  highly  civiliKed  pf  opies  arc  iound  to  be  sur- 
vivals of  ancient  habits."  He  tlien  ai^iies  from  Uie  stgnifi<nnue 
lliiis  develofwJ  of  many  trivial  praiti<'*«  and  nrmininiRg  ofniiioti><« 
hamlet)  down  from  immemorial  time,  the  importance  to  a  full  wmi- 
prehension  of  the  customs  of  modern  society,  of  a  scientific  study 
of  the  myths  and  n.-^gcs  of  amient  peoples.  "Ameritan  anthrv- 
|K)I<^y"  be  n'iiiiirk.-«,  "t-uily  (nt-upli'd  the  atttrntiun  of  the  Smith- 
WHittm  Inxtitutiou;"  aud  ulludin^r  to  in  tirrit  publi;^hal  work,  he 
N»y»,  "frvni  the  time  of  the  publiiwlion  of  thi«  volume  until  Ibc 
pment,  oontribulioiM  of  value  haw  bt^^-u  mode  aiiouully  by  the 
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Tn^itntioD  to  tliis  branch  of  knowletlge.  -  -  -  Tlie  cr>llertiou  of 
tlie  arclueology  an<l  ethnology  of  Aracriea,  in  the  National  Mubpubi, 
is  the  most  extensive  iu  the  world:  and  in  order  to  connert  it 
^permanently  with  tiie  name  of  Smithson,  it  has  been  llioiight  ad- 
visable to  prepare  and  ]>uhli;4li  at  Uie  ejqK-nne  of  the  Smitlisonian 
:ituid,  an  exiiaiistive  work  on  Anieriean  anthmpol<^',  in  which  tlie 
-various  claries  of  ftperimens  shall  be  figured  and  descj-ibcd."* 
This  great  work  tUilJ  teniaiiM  to  be  ]KTfecti?(l. 

PKt>!ieation». — To  attempt  the  recapitulation  of  the  varioaa 
lirsDehea  of  original  research  initiated  or  directly  fostered  tiy  the 
!IostitulioD,  would  l>e  to  write  its  liistoty.  The  range  and  varie^ 
•of  its  active  operations,  and  the  value  of  their  fruits,  are  in  view 
of  the  liinite<l  income,  and  the  collateral  drains  of  lass  important 
objcctB  exacted  from  it,  som^bing  quite  surprising.  Scartel;  a 
department  of  invuitigntion  has  not  received  either  ditv^rtly  or 
ittdinx-tly  liberal  and  efbciciit  assistnnoe:  and  a  host  of  phyHiciitts 
in  the  ]<ucci»rul  proi^ocutiun  of  their  diverac  Inbors,  have  attested 
their  gnititude  to  the  Institution,  and  no  lest  to  the  aver  sympa- 
thetic (.>iK>uunig(-tncut  of  its  l^irfctor. 

Of  tbv  \'arious  works  submitted  to  the  Ituttitution, — ditTering 
widfly  iw  they  net^wsarily  mtwt  in  the  comprtJiciwivciKiw  us  ivcll 
as  in  the  origiuality  of  tnatmciit  of  their  divereilied  lopios, — only 
tbxMC  were  acx^-pt«l  for  publication,  whieli  hud  reo^ivcd  the  upproval 
■of  u  (^oniriiisfion  of  distiti(;iii^hi'd  ex[>i'rts  in  hk-Ii  jnLrliculHr  tickl  of 
ifi(|uir>'.  But  even  iiCivr  »iivb  forniul  approvBiI  and  iU!ue])taiioi>, 
rtcury  ever  mitinluined  a  sense  of  responsibility  which  entailed 
upon  him  a  vii.'St  iLmonnt  of  niinMii>{;iiiu,Kl  anil  little  appreeiatt.'d 
luWr,  ill  bi.t  dt^irc  to  muke  eiu'h  puhlicution  a  I'd'tvlit  to  the  Institu- 
tion as  well  tu,  to  il«  author.  In  the  L-diting  of  this  miiltitmliuoiu 
nuileriul,  be  gave  a  enti<'nl  attention  to  encli  memoir;  and  U)e.re  are 
pn>bnbly  few  of  tJio  s<tu^  whi<-h  do  not  Ifftir  tJie  market  of  his 
Aviitdiful  cai-e,  in  the  (^iminatioii  of  iiliseuriliei,  of  redunthini-ie^  or 
I  of  pcrwn&litie*,  and  in  the  pruning  of  ipie.-<tionable  metajihors,  of 


•AMMsmbM  R^jHut  ft>r  l»T7.  pp.  A  SL  Clrmlsn  liniBdl]r  dlMxItiuUd  bj  UM 
InaUUiUiiB,  hav«  wrvi-il  lo  give  dnarad  dlrcciton  to  popular  MMnUon  KadMAtTlV 
1b  Ikb  OfIiI  ormHircli:  anil  Utc  rilftit  ol  whoircmllon  In  niicti  M  pfotebly  «inl7 
tho  "SmlUiiiUiilkci"  uuiilil  liiivu  n.'cun.-it.  iiiikwi  lip  ■  TS«Uy  gtvMMT  ouUv. 
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imperfect  or  ha»ty  g(.'ncni1ixntioQs,  or  of  incidental  inaocuracia* 
etatemcnt  or  inicrfriw. 

Over  one  liundrwi  iiiiportunt  original  Memoirs,  generally  too 
elaborate  to  be  published  at  length  by  any  esii'ting  seicnlifie  soriely, 
is&u«l  io  editions  miiny  tiiiK«  larger  than  the  mast  liberal  of  ooy 
such  8oeivty'«  i»uc,  muet  of  them  now  univeraally  recogouDed  as 
dassicnl  and  original  authorities  on  their  rei]>cclive  topics,  forming 
twen^-one  lai^  (juarto  volumes  of  "Smithhoman  Costkibi- 
TION8  TO  Knowledge,"  distributed  over  every  portion  of  the 
rivilized  or  eoloiiized  world,  oonstitnte  a  monument  to  the  memoiry 
t^  the  founder,  Jami«  Sinittiran,  sucli  h^  never  W'fore  was  butlded 
on  the  foundation  of  one  hundred  thousand  pounds :  and  before 
which  the  pojmlar  Lyeeunis  of  our  lesiding  eities,  with  endowments 
averaging  double  thi;«  aniouut,  are  dwarfed  into  insignifimnee. 

Such  as  these  Lyceunu  with  their  local  cultun>,  admirable  and 
inv«liiftble  in  iJutir  way,  liut  exerting  no  infUn-nw  upon  tlic  pnigrcs* 
of  seiotiec,  or  ouL<iide  of  their  own  eooimunitie.t,  and  scaroely  Icitown 
beyond  their  eities'  walls, — i>ueh  vim  the  lyi>e  of  in:<titiile  whidi 
early  le^Vliitont  could  alone  imagine.  Sueh  as  the  "  SiniiliMtiiiaii 
in.Hitulion"  slandn  toilay, — ttuch  in  the  monument  mainly  ctto^^ 
Htrui'ted  liy  the  rnresighl,  tlie  wisdom,  and  the  resolution  of  Henry J^| 
All  honor  to  tJie  Regents,  who  with  an  eiilightenraeut  so  far  in 
advance  of  the  ruling  intelligence  of  former  days,  and  against  ihe 
pressures  of  overwhelming  preponderance  of  even  educated  popular 
xentiinent,  wmrageously  adopted  the  programme  of  tJie  Secretaiy 
and  Diroetor  they  had  ap|winted ;  and  who  tlirotighoat  his  career, 
m>  wi»rely,  nobly,  and  sleadfoiitly  upheld  his  policy  and  his  purpose. 

FifYccii  utTtavo  volumes  of  "  Smitlisonian  Miscellaneous  Colleo- 
tioiu"  of  a  more  tedmical  character  than  the  "Contributions," 


*~tc  I*  not  liy  tin  cMtallAlail  tiiillillnu,  n<>r  Oi»  i-ihlbltliin  of  tl><>  maMiiiiii  al 
tho  Otivcmmml,  ihnt  tbc  In(tUntli>a  hiui  oclilevcd  tu  fmciil  rrpuutlon:  nor  by 
Uiv  udlliH'Mcin  nnil  iKaplay  ortnixt«rlal  objnn*  uf  niiy  html.  Ihiit  II  but  vliKllmtnl 
Uiv  Inlvlllui-Div  iMKi  cihhI  hilOi  (>r  Itia  OtivcriiiniMit  Id  the  lulinlDlatrHUau  of  Ih*- 
Unit.  It  !■  by  lu  riplunitloui,  Ita  rivn>ri-.''.«.  U>  pulil  leal  Ion*,  lu  dlMrlbUtUiD  ot 
■IMH'lmi'iii.  Hnil  It*  rxcliancai,«>nMltuUnK  It  an  acllvr  llvlnit  oriainliallan,  Uiftl  U 
luu  riiiiilitoHl  ittril  taxorahly  kixiWQ  In  cvary  iHirlnf  Itiit  HrlUiivl  irorlil;  tUM  niaita 
«oiitr)bnlLoii>i  to  ii'rauat  vtrry  tirsncli  <if  iiclrno«:  nii<}  hr^<U(llt.  nvire  Uiwt  c<r«* 
boHiiEy^  Into  iDllinjktc  nnii  frlr-ndly  rc-lailoni*  tbo  OM  nbd  tlhc  New  W^ldK"  (Itna^ 
rlnl  turiiiiKrvHi.  liy  riiniiiTi'ilor  K.  P.  CiiAH^iduiliUfUVUjy  JixmfU  HSXSV.  J»y»U»- 
Mmlan  lirparf  for  IMiT,  p.  111^ 


PI90OUB8B  or  W,  n.  TAY1J3R. 


295 


(including  systcraiilir  nnd  .stati:*tical  compilations,  sdeDtific  sum- 
niar!e«,  and  \Tiliiftl)!<t  ai-ceiwioiL'^  of  tabular  "cfliisiant*,"')  form  in 
■  tht.-[n7>clvcs  iiti  mliiitionitl  swrins ;  and  represent  a  work  of  which 
any  lorocd  Socioly  or  IiiftJIiilinn  might  well  he  pi^inl.  And 
thirty  octavo  viilmrurs  of  itiiimnl  ReyHirl^,  ridi  with  the  swillercd 
thoughts  and  ho{K!s  and  wishes  of  the  Dircotor,  form  the  official 
journd  of  hi*  nM^minij^l  ration. 

Tlie  BiMitigrnphy  of  Scirrur. — Among  tlip  needful  preparntiona 
for  4Xiodu(tiiig  iintjiiuil  inquiry,  none  U  more  important  tlinu  ready 
■ooen  and  dire<^linti  to  tlic  cxiHlin^  .slate  of  researeh  in  the  particu- 
lar field,  or  it«  alliod  di»tni-Iis.  Tliii*  information  is  ttcattered  in  the 
tJiou«)Uid»  of  volumes  which  form*  the  ijaninaiiTtions  of  learned 
Socivti<« :  and  it8  atv^uisiiion  involve:)  therefore  in  most  cases  a 
VKxy  laboriotLH  jireliniinary  hib1i<^raphi<nl  I'e&earch.  To  make  this 
wm  Hhtrc  of  ol)9('.r^'ation  avnilaiile  to  scientific  students,  hy  the 
dimt'tory  of  well  nrnuipii  dip>t«,  would  np|H«r  u>  full  jHS'uliarly 
within  the  provinw  of  an  ln)<4itiition  t-pc<:nany  ratiiblUIivil  for  juro- 
moting  the  iniTi'^ti^;  and  diRiision  of  knuwk-d^'  umoii^  men:  and 
wu*  early  an  olyii-t  nf  jmrtli-ular  intiTis't  to  H*-nry.  In  lii.->  lUigxirt 
for  1351,  he  rciimrked :  "One  of  tlic  nMwt  imjKirtanl  uican^  of 
f]u-il!taiing  iht-  n.-w  "f  lilimriiw  (partii-nliirly  with  reference  to 
HcivncL-,)  is  wtill-dim^t^sl  inde^^^  nf  »ubjiv|ji,  not  nK-rely  referring 
to  volunKvi  or  bookt<,  but  to  incniotre,  pupt^m,  and  parts  of  Miit-ntific 
tniu.-uH!t ions  and  syiteniatic  works.  As  an  example  of  thii^,  I  wonI(! 
_  rvfvr  to  tliu  adinirubly  arningvd  and  valuable  mtaloguc  of  books 
m  relating  to  Nutunil  Pliilosopliy  inid  tlio  Mi-diunic  Artit,  !>)'  Dr. 
Young.  Tlii.s  wiirk  eounw  down  t«  1807;  and  I  know  of  no  richer 
gift  which  coul<l  l>e  bestowed  upon  the  wieiice  of  our  own  day, 
than  th« continuation  of  tlii.s  cjilali^ne  to  Uie  prc^^cnt  time.  Every 
one  w1k>  i»  detiroun  of  enlarging  tlie  bound.'*  of  hn[n;iii  knowleilge, 
shoulil  in  ju.'<tioe  to  him!«:lf  an  well  an  to  the  jiuiilic,  l)e  aojuainted 
witli  what  has  previoiL-^ly  been  done  in  the  .tame  line;  and  th'n  lie 
will  only  be  enabled  Ui  ai>o(ini]ili)th  by  tlie  use  of  indexes  of  tlie 
kind  above  mentioned."* 

•AtOttMnlon  n^nrl  fur  I»n,  pi.3KfiirS*0,  MU-fh 317  (of  1L  n«i>.  <>>1.>  TtiO  vUu- 
•Hd  tbfirTtertnm  rommtiUnlk-num  •!  loritliiMm  flUtrarlu  rrlaaruin.  cdLtctl  by  Vml. 
Jkrom  D.  Hal's.  BUd  putillihoil  iu  Id  •iiinflo  VOtonea  ntOnttliiKi^ii.  (lim-lH2l.)Ma 
l>rt«  oxWnt  kUi>|>lliHl  llilmlivlili-niluin.  iluvtn  luUiPTni]  of  I  lie  Jiut  it-iilury. 
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At  tlie  titoe,  and  for  years  aOern-nn),  one-balf  of  th«  Sinitfa- 
sonian  income  was  divertol  by  the  rcquireinvtits  of  Congrcst  to  the 
local  objects  of  tliv  Lyiviim :  kiuI  iIk-  hi>pi'lcwiH-8S  of  uUvniptmg  a 
UTOi'k — additional  to  that  already  utapiKxl  out,  which  would  require 
the  uuited  labors  of  a  lai^  corps  of  well-traiiit'd  and  educated 
afidstaiiti^  for  many  ytara,  and  the  subee(|uenl  devotion  of  the  whole 
availalile  inronie  for  many  years  following,  to  complete  it«  publica- 
tion, wa.4  fully  rtulinxl.  The  project  however  was  not  altaiHloued: 
and  in  Ii^54,  llctiry  conceived  ilie  plan  of  taking  np  the  more 
limiud  dejKirtinent  of  American  Scicntilie  Bibliography;  and  by 
the  pcreeveringapplicationof  a  tixetlimrtion  of  the  income  annually 
for  a  succession  of  years,  of  linally  producing  a  th<.>rougli  mdtfeet- 
matter  index,  as  well  as  an  index  of  authors,  for  the  entire  range  of 
American  contributions  to  science  from  their  earliest  ttate.  Inspired 
with  this  ambition,  he  sought  to  enlist  llie  co-o])eratioin  of  tbe 
Drititd)  Association  for  the  Advancemi-nt  u(  Scienw,  in  procuring 
witl)  its  large  resources,  a  similar  cla^Bilied  index  for  British  and 
European  scientiGc  literature. 

The  favorable  rewption  of  tliln  prtyect,  was  officially  announced 
to  Henry  by  the  Secrelary  of  the  Aswx-iation,  in  the  transniissjon 
of  the  following  extr.ict  from  the  proc^eediugs  of  thai  body  for  18&5. 
"A  c<ommnnioation  fmrn  Pn)fo«?or  Hniry  of  Washington  having 
been  nmd,  containing  a  prii]H3Hd  for  the  publication  of  a  catalogue 
of  philo8o])hical  menioire  scattered  tlirot^hout  tlie  Tran^ctions  of 
Societies  in  Europe  and  America,  with  the  offer  of  co-operation  on 
the  jHirt  of  tbe  Smithsonian  In^titutiun,  to  the  extent  of  preparing 
and  publishing  in  aecordauee  with  the  general  plan  which  might  be 
adopted  by  the  British  .Usjcialion,  a  catalogue  of  all  tbe  American 
memoirs  on  physical  science,  —  tbe  CoinmiUce  approve  of  the  sug- 
gestion, and  recommend  that  Mr.  Cayley,  Mr.  Grant,  and  Professor 
Stokes  be  appointed  a  committee  to  consider  the  best  system  of 
arrangemein,  and  to  report  tliereon  to  the  eomieil."  *  The  report  of 
tbis  eommittec  dated  13th  June,  185ti,  wiks  pn^iented  to  the  suoceed- 
ii^  Meeting  of  the  British  ^Vssoeiation ;  in  which  they  take  occasion 
to  say :  "  The  Committee  are  desirous  of  expressing  their  sense  of 
the  great  importance  and  increasing  no«l  of  such  a  csitaloguc.     -    - 
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'  *Tbc  otnlofTUC  should  not  be  n!9<tmb^  to  mcinoire  in  Tmn^iwiions 

<if  Sodi-t«»S  bill  slioiil<l  *.wni|iriw  iil*<i  im-inirtra  in  llio  I'rwitiiiiigs 

^■of  vM)dctii9f,  iu  nuittK'iimtinil  utiil  :<<--i<iitiHi' journals:"  tiw.    -     -     - 

V**Tlie  caaUogue  kIiouM  Ix-giii  fr()rn  (In;  y(iir  ]800.     Tlii-K- should 

^KLm.-  u  (^tnlogue  ovconlin);  (•>  Ow  I)Uiik7>  uf  iuillior>,  rind  iilso  »  csila- 

^pio^ue  accordit)}t  toHubji-rlK."*     Tbu  commitk-ct-omprisiii;;  KoIIhwh 

<_>i"thf  Ituval  SM-it-ty  iif  Ijiindon  fioallysutwitlwl  in  iiiU'iv*liiig  llial 

^ravir  \mi\y  in  llii;  undcrtuking:  utid  tin;  rwult  wits  iliiil  greatly  to 

Henrys  nntiiiritction,  Uwj  ftitiK-  work  wm;'  ulliiimU-ly  assuniwl  by  the 

(JKioynl  SiM'iety  'Hm-\C. 
in  liie  oftiirse  of  ten  years  iJiat  Ulieral  Socie^  aided  by  a  ki^ 
^ranl  from  Llie  llritixb  CTOV':rnR)etit  gave  to  the  world  its  half 
X  n»lalni(-nt  of  tho  great,  work,  in  its  admirable  "  Catalogue  of  Scieo- 
t-i&c  Papers"  alphabetically  clai^lied  by  authors,  in  sevea  or  fight 
lar^  quarto  volumes.     In  the  Preface  to  this  splea<lid  iiionuuifiit 

I  of  iudustry  and  libcniliiy,  stamLj  the  followin);  liibtory  of  its  incop- 
t-ion.  "The  present  undertaking  may  be  siid  to  liave  orlginatod  iu 
a»  communicfition  from  Dr.  Joseph  Henry,  Secretary  of  the  Smilh- 
Hi>niun  Institution,  to  t)ic  Meeting  of  tlie  Itriti»]i  jV»^ociution  at 
<r»Ia»^w  in  1855,  suggesting  the  formation  of  a  mtalui^iic  of  Phil- 
«XM>|>bi4»l  memoirii.  This  suggestion  was  favurubly  rc|)orted  uu  by 
a  Committee  of  the  Association  in  the  following  year.  -  -  - 
Jq  March,  1H57,  General  Siibine,  the  Treasurer  and  Vi«-  Prisidwit 
of  the  Royal  Society,  brought  the  nialtt-r  bi-forc  the  I*rtwident  ami 
<!^unHI  of  that  body,  and  rwjuestwl  on  tJic  part  oi'  llie  iJrilifdi  Asso- 
tion,  the  co-operation  of  the  Koyal  Soeiety  in  tlir  priyet-t:  wht-rc- 
a  committee  was  apjiointed  to  tuke  into  further  consideration 
the  formation  of  such  a  catalogue.     -    -    -     No  further  step  wu» 

k  taken  by  the  British  Ai»ociation  or  by  the  Royal  Sotricty  in  co-ijj)- 
eration  with  that  l>oily:  but  the  President  and  Council  of  the  Uoy»\ 
t?odety  acting  on  tin-  recommendations  contfttnnl  in  a  Report  of  the 

■  Ubraiy  Committee  daud  7th  January,  1858,  rewlveil  that  the  prepii- 
mtion  of  a  Catalogue  of  scientific  meinoira  slioulil  bo  imdcrtakeu  by 
the  Royal  Sodety  independently,  and  at  tho  Society's  own  elmrBe."t 

^H  •  Kr/mrl  Hrll.  vImw.  L'livUrilhnni,  Aug,  IHlfl,  pp,  tin.  lOt. 

t  ITvfi«r  to  (yUalogae  ol  l*lmtifie  fa]wi,  (IMIO-IMS)  vol.  1.  IMff.  pp.  III.  \i.    The 
■■Vfaiul   find    mod   Impnrtnnt  illvinl^ii  itl  Uil*  fjtm,l  anil  IntHlimtilo  wnrlc.— Ui* 
=laMin«>l  luilffz  u>  8ut|)iV'U.'--iillU  nmiiliiii  m  l>o  accampllthud. 


•^       ■- 
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Si/nttun  of  Exchang^a. — For  the  diffiiaioii  of  knowk-dsie  among 
men,  line  of  the  methods  adopted  by  H^'iirv  from  the  verv  com- 
iiicnntnieiit  of  liin  ail  ministration  wa»  tho  (ir<nuiizntkiD  of  a  sTStem 
l»v  wliioh  tlie  soientifif?  memoirs  of  8iM-ii'tii';(  or  of  individuals  from 
liny  {Hirtioii  of  tlio  Unit«]  SliIw,  niiglil  lie  Ininsiuitled  to  fopdgn 
coui)tri<^  witiioiit  e^xpinise  to  lii«  ^endttrs :  uud  by  which  in  like 
niancK-r  llu-  niiiiilar  )ml>li»ktioii.'*  of  M>!t,'ntifiv  work  abroad  niifcht  be 
reix'iviil  lit  till'  Sniitiiiiiiiiifiu  Iii.ilittil.ion,  for  distribution  in  thia 
(iiuiilrj-.  *  This  privilege  however  i*  proiwrly  r«6trict«l  to  bona 
fide  doniition.'*  ami  cxiliang^'i*  of  si-ic-ntifio  iiic-nioirK ;  all  purch^Ml 
publitiitions  tH'iiig  carefully  exfludol  and  lirft  to  find  their  Icgiti- 
matic  channels  of  trade.  By  an  internal  ioniil  (.<otirhsy — creditable 
to  the  uisiloin  and  intelli^itnoi-  of  ilip  civilix^il  Powt-r*, — -such 
|)ock»)fm  to  and  from  the  Iniitlluliou  aro  pi.'rniilti:-d  to  puss  thnnigh 
all  (rus>toiii-hous(»,  fr«c  of  duty;  an  invoioe  of  authcntiaition  being 
forwardc*l  in  ndvtincc.  When  it  i*  oonsIdiTwI  that  this  lai^  work 
of  collection  and  di.*lribulion  (inchi<Iiiig  the  constant  iiupply  of  the 
Institution's  own  piihlt<L«tion».  and  the  exttiisivc  n1  urns  therefor 
of  joumiils,  prowcdinps,  and  tnui'^aetioni',  for  it«  own  libraiy) 
r«|uirc«  the  cyrtt'iniitic;  rtx'ord*  and  iiccoiiiit'*  in  suitable  ledgers, 
with  tlie  acwimtc  paix^-liing  and  l-tbi'llinfi  of  ixioka^,  large  and 
situdl,  to  I'very  (•onwr  of  the  globe,  it  may  well  b«  conceived  that 
no  Kniall  amount  of  labor  and  expeiiM-  Is  involved  in  thoc  fonrard* 
ing  ojHTalionft.  t     A  ixHMgnitlon  of  the  Ix-nclitA  iwifiTrwi  by  tliU 


•■•The  promntlon  of  kiiovlnlBO  !•  mupli  rclnnlcd  by  Ihfl  itlffleulUa  •xpt- 
rtniiCKil  IB  Iho  «ft>  of  k  free  Inloreoursp  Ih'Iuccii  n.'lontlllr  uin)  lllnmiy  •ivMJfi* 
In  (lllf^^riniL  iikrl-H  tif  tlio  Wi^rld.  In  I'tkrrylfii;  nil  tliv  vxclliio^  uf  Ittir  9fti»ltluo4iUiA 
TOltlincs,  H  BU  nmnMiry  tn  appoint  ■  niiintx'r  of  n«<-iit«.  Tlit^w  ii^thoIim  brlni 
MCAbUBhcd  other  vtchunce*  ooul<t  be  currk-J  on  Itirougli  Ihcm  and  our  inoAfift  </t 
oonvuimicc.  nc  tho  *llsl>t  luldtl  Icuwl  cipciiip  owlnn  In  Ihc  Miinll  liiorvtuw  of 
mlSliU  -  ■  ■  Til*'  ti'iult  iiiiiiiiit  full  t<i  jinii'ii  Iilxtily  IiKnuncliil.  by  jiroianiuac  a 
more  mid y  comm union  belwi-pii  tIic  lilTHliirn  ninl  wti-nw  ur  llili  lyiutilrT  WMl 
Otr  WDr 111  abroad."    (AnfUuaiiiun  Rtport  lor  INI,  Pl  Zl^  Hcnitte  uLi 

t  It  iiiuy  be  Mal«d  Mini  llin  niiinlwr  of  foniign  InKtUiiOonn  iind  eorrc(|mulcuU 
nwclvliiiE  Itie  SmlOKonion  puhltnillonii  ciepcrU  two  thouuud;  wtuxa  Ii^hIIIIm 
•Bilimrv  nut  only  ibe  prlnclpnl  cUlM  of  l^iiruiw  ifroin  lurlHiid  tn  Tnrkpyi.  of 
Bnil'Ii  A-mrrlpu.  Moxlo.  the  Wnt  Indies,  t'entml  and  Soutli  Atnerlfs.  add  nf 
AiiMnilln,  bill  aim  thiwc  of  New  Jtiailiinil.  Honolulu  In  Ui*  AAnilwIrh  tslawlii, 
Iv^ItT  rltl<4  tn  ItiiUu,  HhnnnliHl  In  ('hliia,  IViklv  and  YrtTirtTiHinn  In  Jnpuii.  Italic 
via  In  Jnvii.  Miiulla  In  the  I'hlllpplni*  IsIbdOb.  Altriniidria  iind  Culm  In  ^fypt. 
Ahrtiini  III  iiorllicm  Africa,  Monrovia  la  Liberia,  and  <lii>o  Towb  in  k>uUim« 
AfiinL.  Tl>i-  ■H)rr>«iKiiid«iiU  and  nKjlpl«nta  In  Ui*  Uult*il  fKMat,  art  proteUy 
nciirly  aa  numoruua. 
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^eneroo9  enterprise,  ia  prnctiadly  indicated  hy  th«  rapid  pnlargiv 
mcat  of  the  operationo.  Tlie  weiglit  of  matter  spnt  abrotul  by  tlie 
Jnstitutioti  at  the  end  of  the  first  decade  was  14,000  |>ot]ndH  for  the 
jear  1857:  the  weight  sent  at  the  end  of  tJie  spcond  dpcade  was 
22,000  pounds  fop  the  year  18t)7:  and  the  weight  sent  at  the  end 
f  the  ihird  decade  waa  aS.OOO  pounds  for  the  last  ywir  1877. 
This  admirable  system  has  been  greatly  encouraged  and  facilitated 
fcy  the  most  praiseworthy  lil^rality  of  the  great  lines  of  oci'an 
ctleamers,  and  of  tlie  leading  railway  companies,  in  carn'ing  the 
SmithMtnian  freight  in  many  cases  free  of  chai^,  or  in  other  eases  at 
greatly  reduceii  rates:  an  appreciative  tribute  alike  to  the  beneficent 
services  and  reputation  of  the  Insiitution,  and  to  th«  personal 
«liaracter  and  influence  of  its  Director.  * 

"  This  part  of  the  system  of  Smitlisonian  opi-nttions  ha«  every- 
^where  received  the  connuendatlon  of  those  who  have  given  it  tlieir 
attention  or  have  participated  in  its  b^iefits.  The  Institution  is 
now  the  principal  agent  of  hdentifio  and  literary  communi«ition 
l>etwecn  the  old  world  and  the  new,  -  -  .  The  imjwrtaiiw  of 
siich  a  ^.'ttem  with  reference  to  the  scienti6c  characti-r  of  our  coun- 
try, could  scarcely  !«•  !i|»prooiated  by  those  who  arc  not  familiar 
-with  the  results  which  flow  from  an  easy  imd  M-rtain  intertxtnimu* 
nication  of  .this  kind.  Many  of  the  most  important  contributions 
to  science  nuide  in  America  have  been  inihciu'd  of  in  Kuro|K'.  rir 
have  been  so  little  known,  or  received  so  litllc  attention,  that  tlicy 
have  been  republished  as  new  discoveries  or  claimed  as  the  product 
of  European  rcscarch-"t  It  would  indwHl  be  diHicuIt  to  (^itiinatu 
rightly  the  benefit  to  science  in  tJie  tnt^unigcnient  of  its  c-ultivatoDi, 
alTonled  by  this  fofttering  service.  Few  Societies  are  able  to  incur 
inw^h  expense  in  the  distrihation  of  their  publicatioiw ;  and  hence 


•■■Thf  «m  of  Ihlii  •jnlnn  woutd  tar  »x«wl  thp  incnnii  nf  ni*  Innlliiitloii.  wit* 
II  itol  for  Itnparuint  Hid  Kcclvcd  (Torn  Tkrloiin  imnlca  intoreslcO  In  flicllltatliiK 
InmiiaUanii]  tDtcnxiuno  aiiU  lliit  |ir»mi)tluii  of  frtvndly  rTlitilonn  bdwccii  •lliitiuil 
p«rt«  at  Ui»  clvUInril  wdfIiI.  TIik  I11>i<ral  nl<l  I'x  Uiiilvil  by  iiiv  Kliwii>liii>  nuil 
oitacr  Unp*,  mmllunivl  In  pnrvloUB  n-|»ru.  In  nnrlDE  Ihi-  buKn  af  Din  HibIIIi- 
»oii  cxf<Jifkn]£et  tree  of  charvo.  tin*  been  ouni]niip«l,  and  Bcvornl  oUicr  llnr*  buvu 
bran  «ifcli-il  t"  tliD  iiiimljiT  In  tliii  coiir-i'  i>(  rliit  ynir."  (SmUAKimVui  Reimrl  for 
UI7,  p,J*-i  NotwHlMtjiiiilinK  UiIh  iinpn-iwl'-iil'"!  ni-n'-roHll)',  Ihr  I'lnlimiio'  ayHli'iii 
ImM  rVAolkod  mcli  pniponlonK  nt  to  rcQuIn?  Utr  lU  molutcnuacc  oiif><liDUrth  of  UJd 
■nUra  liK-nma  fnin  the  AiiilchbuiitAn  fimd. 

( AlfMA«n(an  Rrport  fur  IS£t.  (L  £i  lorHpuat*  od.l 
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iheir  oirciilation  is  necessarily  very  limiteil.  The  fnictifyiiig  inter- 
iliftiigc  of  laliors  and  results,  tlei>™dent  on  tlidr  own  roMMirDes, 
wi>nl<l  be  obetructwl  by  tlic  rccurrinj;  expcnHX  nuii  (k'lajit  of  «»- 
tonis  intprvcntioni>,  and  by  uiKxinwivnitblv  exnctiom:  siul  intln^ 
wirhout  t)ie  Sniilli#oiiiun  mc-hnnUin,  nino-U-ntlts  of  ihv  jiTrvvnl 
scifrntific  i-xcluin^cs  would  be  ut  umi'  sup)>r<.«<i-d.  lji.-t  it  lie  iKifHtl* 
that  tm  bendtccut  a  inftcni  will  not  brouk  down  from  iJh^  weight  of 
it«  own  iiH'vitablt  (;niwt)i. 

AMronomKat  Tda/raphy. — Analogous  in  principle  to  thff  system 
of  exchau^,  is  timt  adopted  for  the  inHtantani-oofi  truns-Atlantic 
(x>niniuaioation  of  discoveries  of  a  special  onkr.  In  the  year  1873, 
in  the  int*rc»ts  of  iistroiioiiiy  (to  which  Henrj-  was  cvtT  wamily 
dv\'otcd)  he  t^vncliidt'd  "n  vi-ry  inijiortant  arrangement  between  the 
Smitlisoninti  InHtitiittoii  and  the  AtlflnticOd>IeCom)iimicts,  by  which 
is  guanmtt^vd  tJic  Imr  IninitiTii.'vioa  by  telegraph  ixlwwn  Europe 
iiid  AmericH  of  ut^coiiiitv  of  Hi>troiioniiraI  discovcrit«  which  for  the 
purpose  of  eo-opcrative  observiitlon  reijuire  immediate  announctv 
luent,"*  This  udminiblc  siTvico  to  science,  bo  emhtuble  to  the 
intclligi-n<v  aikI  the  lilKTality  of  the  Atlantic  TeU^raph  Companies, 
embraces  direct  reciprocal  eoiniminicittlon  Ixlween  the  Smithsonian 
Institution  and  the  fori-ign  Observatories  of  Greenwich,  Paris, 
Berlin,  Vieunu,  and  Piilk(t\'a.  Durtrif;  tJie  find  year  dS  \t»  c^ra- 
tion,  four  new  plaiivti^>i(i.s  were  t^^Ief^iphi-d  from  Americu,  and  seven 
telcscx>pic  eomets  from  Europe  to  this  counlrj-. 

"  Altfiotigh  the  disorivcry  of  plaiieu  niKl  <«met8  will  prolmbly 
be  the  principal  flubjwt  of  the  ralile  U-Iegnimfl,  yet  it  is  not  intended 
to  refttriet  the  trau.imiwtioa  of  intelligence  nolely  to  that  v\tm  of 
obscTN'atioD.  Any  remarkable  8»lar  pheuomenon  pnttetitliig  ibwlf 
suddenly  in  Europe,  olKu-rvations  of  whioJi  may  lie  prsKlinble  id 
America  several  hours  after  the  ^un  has  net  to  the  Europtun  ob- 
server,—  the  8udden  outburst  of  some  variable  star  aimilar  to  that 
which  ajipeared  in  Car<mn  finrmlix  in  1866, — onexpeeled  showers 
of  i^hooting  s^Um,  etc.  would  be  proper  subjects  for  transmiAiioit  by 
cable. 

"The  announeenient  of  this  arrangement  has  called  forth  the 
apftrobation  of  the  astronomers  of  the  world :  and  in  regard  to  it 
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-we  may  quote  the  following  passage  from  the  fifty-foiirth  iuidiuiI 
Import  of  tlie  Ro^'iil  Astronomical  SnoieDi'  of  EngtaDii:  'The  great 
^-aJue  of  tliiit  rmtcciMioii  on  tiie  part  of  Ihe  Atlantic  telt^^ph  and 
«>t]icr  Oonipani«>i,  caiintit  Iw:  too  higlily  iirisMl,  and  our  ^^ience  mint 
«ertAinly  be  tlic  gainer  by  thb)  cILsiuterested  act  of  liberality. 
.Alrcudy  pinnvts  tlbooveretl  in  Atnerira  have  been  obnen'ed  in 
JCuru))C  on  die  evening  following  the  receipt  of  the  telegram,  or 
'witJiiii  two  or  three  days  of  tJieir  disrovery.' "' 

Oficitd  OorrespomlitiM. — A  vast  amount  of   individual  work 
Slaving  in  view  the  difliL^ion  of  knowledge,  has  been  performed  hy 
■the  correiqwnden**  of  the  la-^titution ;  which  may  W  best  dcacribed 
in  the  language  of  an  extract  from  one  of  the  early  reportH :  "  There 
ia  one  part  of  the  Smitliaonian  ojierationa  that  attracts  no  public 
stt«nlion,  tliough  it  is  producing  important  results  in  the  way  of 
ciiffUsing  knowledge,  and  is  atlendni  perhaps  with  more  lalwr  than 
auiy  other  part.     I  allude  to  tlie  scientific  correspondence  of  the 
institution.     Scarcely  a  day  |)aaBes  in  which  commimications  are 
not  received  from  perBons  in  different  parts  of  the  country,  con- 
taining accounts  of  discoveries,  which  are  referred  to  the  Institution, 
or  asking  questions  relative  to  some  branch  of  knowledge.     The 
rule  was  early  adopted  to  give  rtspectful  attention  to  even-  letter 
Twcived,  and  this  has  l>een  faitlifully  ailhcred  to  from  tlie  beginning 
up  to  the  present  time,     -     -     -     Requests  are  frequently  made 
for  lists  of  apparatus,  for  information  as  to  tlie  best  lx)oks  for  the 
study  of  special  subjects,  fur  suggeitions  on  the  organization  of 
loinl  societies,  etc.     Ap^iltcations  are  also  made  for  information  by 
jK-rwins  abroad,  relative  to  ]iarlicular  subjects  respecting  this  coun- 
try.    When  an  immetliaie  reply  cannot  be  given  to  a  question,  the 
«ubject  is  referre«i  by  letter  to  some  one  of  the  8mithsoniim  co-labor- 
«i8  to  whose  line  of  duty  it  [KTLaiiis,  and  the  ansn'er  is  transmitted 
to  liie  inquirer,  eillier  under  the  name  of  the  person  who  gives  the 


"IhUmwiHilli  RtpOTl  tot  IS7S,  p.  n.  In  vm.  ■  dfilTar  oulbumt  In  Hi*  "Rwaa" 
a>|ilWlll  19  Dr.  Soliinldt  nt  AUu-uk  an  Il>«  IHU  <it  Kovcmbcr.  wiw  uiinnuncitiL 
XjMnlirtHtilnl  Uiaii  Hie  «1ii>!lar  .nillninl  wlil.-h  iK'curtwl  In  tho  iiorlhpni  "LTowo- 
Ib  Ukt.  WW.  It  oontlnui>d  lo  ilfcilno  Ihrniitrti  (In-  ininiOi  «I  lirmioln^r.  hhiI  at  Ui<r 
«|0M  «<  llio  yeer,  luul  ilwtiiUltil  fruiu  llic  thlril  lo  llie  clghtli  mnitiJliuilr.  \Tlita 
SDAy  poMlltl;  hii  Uu*  naiuti  "tvmfomn'  ntiir^'— *i^«^ti  in  <*)ft/nux  Ln  LODQ.  A&d  ngiUQ 
Id  isni:  sad  tiavlDi  Ilivicrorc  u  jx^rlMl  of  larlftlilUlr  of  nbuul  HI  yiunt.) 
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ill  formation,  or  under  tliHt  of  Uic  Institution,  nocoixling  to  tbe  ar- 
cumstaoces  of  the  caw.  -  •  •  Many  of  t)i«m  crnnmunivatioiis 
are  of  bucIi  b  flmrnctw,  that  iit  firi*t  Kiglil  it  might  wcm  Ixwt  to  treat 
them  with  tiU-ut  m^iwt;  but  the  riili;  has  liwn  ndoptixl  to  stale 
candidly  and  rvxfKftftilly  th«  oliJKtions  to  midi  proiwt>.ilions,  and 
to  endeavor  to  convince  their  anihors  ihiil  tJn-ir  grt^iind  ti*  nntcnablr. 
Though  thig  courvv  is  in  iniitiy  nviti  uttrudi'd  with  no  bcnHidal 
KHiIts,  still  it  iH  the  only  one  wliicli  i.»ii  \k  ndoittwl  with  any  hope 
of  even  partial  good."' 

Tbc  inlorrnittiuTi  given  to  8ricntJfi<!  intpiirew  lias  been  of  an  ex- 
ceedingly varied  and  highly  valtmljli-  rjianu;ti.'r,  not  unfrettuently 
involving  a  large  amount  of  n-scardi  from  S]K.t'ial  exjKTt*;  wbo 
have  been  aeeiwtom"!  ibwn'fnily  to  Ixwtow  a dtj^ree  of  atU-ntion  nn 
difficult  qnesliunjt  tbiw  pi-i:«u>nle(l,  which  would  have  been  aei^rdi^ 
perha|>»  l<«s  un}ri'udgingly  to  otlient  thsTi  lo  Uie  universally  honored 
Smith.iniii:in  Director.  As  to  the  prctoii^ionit  mid  inip(>rttmitie»  of 
the  niiM-ieiittfie, — such  is  the  judgment  proiioun<m)  afU:i-  a  ipiurtcr 
of  a  century  of  laborious  experience  with  them: 

"The  moat  troublesome  eorrcspondcnta  are  persons  of  extensive 
reading,  and  in  some  cases  of  considerable  literary  ae({Uireniei>ls, 
who  in  earlier  life  were  not  imbued  with  scientific  methods,  but  who 
not  without  a  certain  degree  of  mental  power,  imagine  iJuit  thfV 
have  made  great  discoveries  in  the  way  of  high  gencralizjitionfi. 
Their  claims  not  being  allowefl,  they  rank  themselves  amoti^  the 
mart\T6  of  ecienoe,  against  whom  the  scientific  schools  and  the  eiivj' 
of  tile  world  liave  arrayed  themselves.  Indeed  to  such  intensity 
doee  (his  feeling  arise  in  certain  persons,  that  oa  their  speeial  sub- 
jects tliey  are  really  monomaniacs,  altliongh  on  others  they  may  be 
not  only  entirely  sane,  but  even  evince  abilities  of  a  high  order. 
-  -  -  Two  persona  of  this  class  have  recently  inaile  a  s)ieeial 
journey  to  Wu»hington,  from  dudant  parts  of  the  conntry,  to  dcituuid 
justice  from  tlie  Institution  in  the  way  of  recognitjon  of  their  (rlaiins 
to  discoveries  in  ecienwj  of  great  importance  to  humanity ;  and  (wh 
of  them  has  made  an  ap[>cal  to  his  representative  in  Congress  to 
aid  him  in  compelling  the  lustitution  to  acknowledge  the  merit*  of 
his  speculations.     Providence  vindicates  in  such  ca.4vs  the  equ^i^ 
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of  ite  justipe  iti  giving  to  such  persons  an  undue  siaae  of  eelf-ee- 
ttxm  nnd  aii  exaltation  of  confidence  in  Uieniaelves,  wbidi  in  a  great 
«l(^rev  coiniKn^ate  for  wliat  iixey  conceive  to  be  tlie  want  of  a  just 
»)iprcviati<>i)  bv  tli«  {)ublii<.  Unless  however  they  are  men  of  great 
Iwncvok-jHie  of  (li.spoHilioti,  who  can  look  with  pity  on  whai  they 
<]eeni  ihe  ignorance  and  prejudice  of  leaders  of  Bcience,  they  are  apt 
iiMliilgi!  in  a  bittfiriic^  of  denunciation  which  might  be  injurious 
thv  n.-piibilion  of  tiiu  liiKiiLuiinn,  were  their  ctfecU  not  nt:uLral- 
i-ied  by  the  cxtmv»gftiK«  of  the  aitf-ertioiia  thi-jnttelveBu"  * 

To  the  projwtore  and  pivpt'llcn*  of  Paine  <'li.^"tric  enginw,  and 
JKevly  tnot«n<i,  v»gi:r  for  a.   markctalilv  wrtifiuitu  fniin   euvh  au 
autliority,  Ilcnry  would  ralmly  reply:  "We  may siy  timt science  luia 
«6tabli«lK<d  the  great  fact — without  the  poittibility  of  doubt,  tliat 
-what  is  <nlh-d  power,  or  that  wliicii  produces  changes  in  inattrr,  can- 
not he  crcatMl  by  man,  but  exists  in  nature  in  a  etate  of  activi^  or  in 
a  (-otidition  of  nt-utndiiuitioii ;  and  furthiTinorc  tliut  all  the  or!);iual 
foToa  connected  with  our  globe,  as  u  geucml  rule  have  a^Humnl  a 
state  of  permaneDt  equilibrium,  and  that  the  cmst  of  the  earth  as 
a  whole  (with  the  exception  of  the  oom]>aratively  exoL>cdiugly  small 
proportion,  (consisting  of  ot^nio  matter  such  as  coal,  wood,  etc.)  is 
AS  it  wen)  a  burnt  slag,  iucajmble  of  yielding  power;  and  that  all 
tlic  niotionx  and  changes  on  its  sutfaee  are  due  to  actions  from  celes- 
tial upac*',  principally  from  the  sun,     -     -     -    All  attemjits  to 
substJtuU-  ck'ctricity  or  magnetism  for  coal  power  must  be  unsuo- 
ceK^fVil,  since  three  powers  tend  to  an  e<)uilibrium  from  which  tliey 
can  ouly  be  diifturlKtl  by  the  application  of  another  power,  which 
a  the   equivalent  of  that  wluc'h  ihiy  can  auhoequently  exhibit 
Thej"  are  however,  with  clieinical  attraction,  etc.  of  great  impop- 
tjmc".-  as  iniermediate  agents  in  the  nppliiAtion  of  the  power  of  heat 
as  derived  from  comha^tion.    Scicnwdocs  not  indicntv  in  the  slight- 
€et  degree,  the  iN>«ibi]ity  of  the  discovery  of  a  new  j>rimary  power 
comparable  with  that  of  combustion  as  exhibited  in  the  burning  of 
coal.     WlialiTver  unknown  powers  may  exist  in  nature  mpablc  of 
doing  work,  must  be  in  a  atate  of  nentrali nation,  otlierwi»o  they 
would  manifi^t  themselves  spontaneously;  and  from  thia  state  of 
umtialization  or  equilibrium,  they  con  be  released  only  by  the  action 


■  BmahMoniiin  Rrporl  for  ISn.  fv-  SI,  38. 


304 


MEMORIAL  OF  JOSEPU   IIBNRY. 


of  an  extraneous  power  of  equivalent  energy;  and  w*  tlterelbre  do 
not  hesitate  to  say  that  all  declaratiwis  of  the  discovery  of  a  new 
power  which  is  to  sui>prsHle  the  use  of  coal  as  a  motive-power,  have 
their  origin  in  ignorance  or  deception,  and  frequently  in  both.  A. 
man  of  mme  ingenuity  in  combining  mechanical  eJenientx,  and  hav> 
ing  some  indetinite  scientiilo  knowlmlge^  iningiiiKi  it  poiwibte  to  ol>- 
tain  a  cerlnin  ri»iilt  by  a  ^ivtm  Mmihination  of  principlftt,  and  by 
long  brooding  over  this  niibjcot  t>rcvi()ii«  to  t-xiM-rimcHt,  at  length 
oonvinn^  Iuni.«elf  of  tlie  (vrtaiiily  nf  the  nnticipnial  mtult.  Hav- 
ing thus  cleceivMl  hinutelf  by  his  wiphL^infi,  ho  calLt  upon  his  twigh- 
bors  to  atwpt  his  cnnclu»iio»s  as  verified  truths;  ntid  soon  ai-<]uirKt 
the  notoriety  of  having  made  a  disravery  which  ta  to  rJiangc  the 
civilization  of  the  world.  The  shadowy  reputation  whifh  he  tias 
thus  af^uireil,  is  loo  gratifying  to  his  v-anily  to  Ite  at  oni>;  ivJin- 
(juished  by  the  announeomeiit  of  his  wlf-deeeption ;  and  in  prefer- 
ence he  appliffl  his  ingenuity  in  devising  mcaim  by  whii-h  to  continue 
the  dewption  of  his  friends  and  supjiorii-rs,  lung  after  he  himsi.'lf 
has  been  eonvinced  of  the  fallacy  of  his  first  a<^umption^  In  iJm 
way  what  was  conimonowl  in  folly,  gt-m-rally  ends  in  fraud."* 

tn  looking  hiu'k  upon  (he  ctriiggli,!!!,  conflicti',  and  ob»tr«ftion«  of 
the  pajit,  it  n-iilly  )u.\-»\ri  ijtiiur  iMarvL-loui"  tint  so  rnnch  Hhould  have 
been  wxionipll^heil,  with  80  litnilni  expenditure.  Them  large  re- 
tinlt*  are  partly  <hw  to  tlit^  aiUninibh-  mi-thotl  of  the  Secretary,  hi« 
cli«r  [)ro«go  of  ofit-ets,  and  his  high  poi\iLr  of  oystemalic  dii^ribu* 
tton  uml  appliance;  partly  to  tlie  intelligent  zeul  and  I'yniiiatlictic 
eoor)!A'  of  the  ubic  nssistants  whom  he  had  as^w^nted  with  him 
almost  frum  tlic  urgunixation  of  the  institution;  and  partly  to  the 
personal  inagie  of  the  man, — to  the  (Surprising  amount  of  vuluntaiy 
co-operation  he  was  able  to  caU  fyrlh  in  almort  every  diroetion,  by 
the  ftheer  force  of  his  own  ^irncnt  intUi»try,  and  the  fontngioiw  influ- 
ence of  hi«  own  devotion  to  the  (uuiie  of  M-icotlGc  advancvimrnt. 

Scintiijif  Obsrrvfilorin. — One  of  the  objects  very  d«ir  to  Henry's 
hmrl,  wtw  the  fv^tablishment  of  a  physit^l  obsi-rvutory  (witlia  phy^ 
lod  labontlon.'  in  eonncction)  for  the  systematic  oh«ervulJoii  nn<l 
noord  of  iinporlaiU  i»ointK  in  icIeTitiul  and  terrwtrial  phyi*ioii.     For 
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h«  proper  ntiimlOTtfuin-  of  !*ijcIi  mi  oitiiMi-'limi'nt,  In-  tlimiglit  un 

inoome  a^  Inr^i'  it$  lliat.  nf  thtt  Sn)it)i:«(Mi  fiiTi<),  would  not  l)C  too 

[  xnuc-li :  auii  on  Iwo  iliftprpnt  txvnsioii?  he  fiirfwivorwl  to  «;nli»t  tlio 

'  interest  (»r  wi^llliy  aiul  piiMiiMipiritcd  (--itii!«*ii:ii  iii cuch  uu  cntcrprW. 

Owe  of  the*  van  Mr.  .Mi^  Virmirk  of  Illinois;  and  u  letter  on  the 

««ubject  wan  aftcrwanl  printed  {without  its  tuWrtw)  iu  the  Reftort  for 

3870.  *     The  other  wa.t  Mr,  I.ick  of  Oilifumin:  who  ufttr  some 

^X^i«flItation,  ()eci()c<l  in  favor  of  an  iWronomicul  olwcrvatory.    jViiolher 

^^Bllied  objeet  of  giviit  int^-n^  to  Henrj-,  and  om-  nsjulring  m  hirge 

Hbui  endowment,  ww  u  w«1lH-(|nipi)«]  c)ifnii<<id  lulwnitory,  in  whieli 

under  judtr-ioiM  rtstriclions — those  really  t-ngu^L  in  original 

s-ttwardven,  ttlionUl  ha\-e  liU-nd  ftii-iliti<:«  of  a|ij>Iiiini.'e.'<  and  iieedwl 

^b^iateriaU,  furniilied  them.     He  eon^iden-d  thnt  an  iuiportunt  purt 

of  the  work  til  liearT(inipli.'<hi>I  liy  «  phj'sioil  and  ohcnii™!  lalHiru* 

tMry,  wohUI  Im^  tliedetermirmtion  and  tubulntion  of  "Tlie  Coii!<tanLe 

^Kof  Nature  and  Art"  witJininiieh  w^idcr  range  of  subjects,  and  on  a 

••caleof  iniifh  j^i'sitiT  winpleti.iicwRtulaccurai'j',  tliaiihad  heretofore 

^^Vmx.'II  alienipte*! :  «iid  thui«  might  be  realised  the  great  work  or  works 

^pof  refcrenov,  siigp^vtcd  by  Charkv  Babbnge  aa  a  scientific  dmder- 

rztum.\     Had  the  (Smithsonian  fund  been  twJee  as  lai^y  as  it  is, 

Ilxith  thtse  great  enter|iris(st  for  the  inerea«e  of  knowledge,  would 
UtKloiibtedly  have  been  .tnoeessfnlly  inniigiinkbctd  by  Henry, 
iow  by  Fire. — Early  in  the  year  1 86S,  (on  the  24th  day  of  Jan- 
uary,) the  central  portion  of  the  Smitlisonian  Building  .iiitfered 
from  a  dieaslroim  fir*,  the  effects  of  whieh  were  aggravate-*!  by  the 
t'xtreme  severity  of  the  winter  cold,  which  greatly  olxrtriieti'*!  the 
cfficieney  of  the  engines  bronyht  into  action.  I  "The  progn**  of 
tlie  fire  was  so  rapid,  that  but  few  of  the  eontent*  of  tliP  n]>|X.T 
'  rooms  ooutd  lie  removed  l>efore  the  roof  fell  in.  The  eonffi^rfttion 
■'Was  only  stayed  by  the  ineombustible  roat^-riaU  of  the  main  biiilc)> 
Sag :"  the  flooring  of  the  upper  story,  forming  an  iron  and  brick 

tl  «  JhiMnwton  Beptrl  for  IRIO,  pp.  III-IM. 
tBrmrM*r^i  EdMrnrgk  Jour.  Sat.  April.  ISn.  vol.  vl,  pp.  SM-3W.— AnUAniniiiH 
Jt^part  tn  tSJO,  pp.  '.M-ttt. 
;Thc  mvldenl  rmulbml  rrnm  Ui*  amlmmaiya  tit  iuidk  waricinoii  In  the  upper 
''  >kt«tur«  (ptlldry.  vim  In  li'mponirlly  avtUna  up  n  nlove.  IdihtuhI  Uir  i>l|H>  ltitiiiii;li 
^  ^  VKlPUnlne  iDto  a  fiirrliii  ipncc  Liuppoiine  It  a  auol,  but  wltluti  oouduutmt 
jH«liT«Miy  under  the  mnen  or  um  roor. 

■.  SO 
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vRul ting  over  the  lower  or  priocdpal  stoiy,  KeilWr  wing< 
boililing  van  reached  by  the  fire;  and  the  valuable  Library  (not 
then  traiuiferred  to  the  Capitol),  and  the  Museum,  fortonately 
t»<«ipod  without  injury.  The  Stanley  collection  of  Indian  portrails, 
comprising  about  liOO  paintings  and  estimated  as  worth  '^,000 
dollant,  was  entirely  destroyed.  A  fine  full-aiaed  copy  in  Carrara 
marble,  by  John  Gott,  of  the  antique  statue  known  as  "  The  Dying 
Cilndiator,"  was  crumbled  into  a  formless  mass  of  stone. 

TIic  Secrelarj-'a  office  unfortunately  fell  within  the  range  of  the 
6am(«.  "Th«  most  irreparable  loss  was  tlmt  of  tlie  reoonli!,  coo- 
sistiiig  of  tlifi  official,  scientific,  and  miscellnnernis  correspondence; 
embracing  36,000  pnges  of  copied  lettera  which  bad  been  *>cnt,  (at 
Ifast  30,000  of  which  wi:rre  the  conijiosilion  of  tbo  SdcrWarj-,)  and 
50,000  \H\gm  of  lolltrs  rcwivcd  by  the  Inslituticni ;  the  rc^-wpts  for 
publications  and  specimens ;  reports  on  \'arifm8  subjects  wbteli  have 
betn  referred  to  the  Institution;  the  reconls  of  cxpcrimcnt»  in»ti- 
tiit^-d  by  tbe  Secretary  for  tlie  Govcnimonl;  four  munuscripbt  of 
original  inv«<ligntioriri,  [inenioirs  by  oollaborwtors,]  wliidi  had  bivn 
adopti.-<l  by  the  Institution  for  publication;  a  large  number  of  papers 
and  M'-ientilie  notes  of  llie  Secretary ;  asc-ricsofdiariti^  nicmoninduui 
and  account  books."  *  This  truly  "  irrG[>amblc  l<w»"  of  the  ori^nal 
notts  of  many  .series  of  experiments  by  Henrj-,  of  varied  fhomctvr, 
running  buck  for  thirty  years,  kept  for  tlie  purpo:^  of  rvduction 
and  disi-u.<t>ion,  or  further  extension  (as  leisure  might  [icrniit),  and 
of  which  but  few  had  lieen  published  even  by  r(»nlls,  —  wiw  borne 
by  their  author  with  his  (iharacteristic  (ijuanimity;  and  was  very 
ruroly  aIIuiIihI  to  by  him,  unless  wbcii  in  answer  to  inquiries  reepect- 
ing  pnrtinilnr  points  of  his  researcJies,  he  wiu  cumjK-lled  to  excuse 
the  ubei^'uce  of  precise  data. 

The  lA-cturc  Room  —  a  model  of  its  class  —  entirely  burned  out 
by  tlie  fire,  was  not  reconi^trDcteil :  but  the  space  it  occupied  on  tlie 
upper  floor,  was  with  the  adjacent  rooms  (u*od  as  the  upparatus 
room,  and  the  art  gnllerj-)  Uimwd  into  one  large  hull,  200  feet  lon^ 
^at  present  occupied  as  the  ctJinolt^icul  museum.  Advantage 
was  taken  of  tlie  haairtl  dcmoiiKtriit<il  by  the  fire,  to  induce  Cod- 
gn!«8  in  Die  following  year  U>  transfer  the  custody  of  tlic  i>mit 
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Aonlui  pollection  of  ecientific  worlw  to  the  National  Lihrarj-:  and 
iIh-  ]>ropricCy  of  iWts  cliiiiigv  was  tints  ilefbDiicil.  "Tli«  csHt  wiDg 
of  tliv  .Sinitltsonian  builiUiig,  in  n-liicli  Uie  books  were  dcpaeitf<d  it> 
not  fir\'-j)rool',  aiwi  is  liabk-  lo  do-lnictioii  by  atvideat  or  the  t*>rcli 
of  tin-  inwmliary,  while  the  rooms  of  the  Capitol  arc  of  incom- 
biDttibh?  malerialK  This  wiiij^  vrns  mon>o^-LT  tilled  to  ovcrflowiiif^ ; 
iiikI  a  iiiorc  exUnded  mid  ttture  di?jiositon'  i-uiild  not  Ik-  obtainwl, 
vxcrgit  b)'  aiujttier  lai^  draught  on  tlie  u<x'ii[duIiiIix1  funds  inteiulcd 
to  form  put  of  the  permanent  c?i)pibiL"  * 

Saonii  Vait  to  Europe. — At  a  ineotiog  of  the  Board  of  Regents, 
held  Kebniary  3rd,  1870,  "Gcneml  Delatietd  in  behalf  of  the  Exec- 
utive* Committee,  sl.iled  tltui  they  deemed  it  highly  ini|)ortinit  for 
tXi/K  iditresis  of  the  Inslitniion  in  the  promotion  of  science,  and  due 
Lao  tiie  Secreljiry  for  liia  long  and  devoted  servins,  tliat  he  should 
H^^t  Europe  to  consult  with  the  sa\-aii8  an<I  societies  of  (>reat  Brilain 
^Gm  tfae  oontineut;  and  he  therefore  tioped  that  a  leave  of  ah^rnce 
-would  be  granted  to  Professor  Henry  for  several  tuontlis,  and  an 
sallowmice  lie  made  for  his  ex|)en»eA.     On  motion  of  Dr.  Sloclean  it 
-vnM  uiuuiiinoiLily  /fcxofred.  That  Profcusor  Huiry,  Sxiretory  of  the 
Iivtitutioii,  In*  authorized  to  vLtit  Kiirojie  in  belialf  of  tlie  iiitera^ 
of  llie  Hmitlii«>nian  InM.itution,  and  tliat  he*  be  gmnttxl  from  tliree 
to  ux  toontbit   leave  of  aWcncc,  and   two  tlioiL^ind  <l()llan  for 
Ixnclltng  expenses  for  thi8  pnrpoM:."t 

I  It  u  not  D6(£e»ary  \wn  to  recount  the  partioulant  of  this  second 
vial  of  Ileniy  to  Euro|N?,  more  fully  Uiiui  in  tJic  brief  aaiiunt 
ghfo  by  hira  in  his  annual  HvimrL  "Before  elotting  Uiis  rc'twrt,  it 
i*  fn>per  that  I  should  refer  to  a  nw>liitioi)  adopted  by  your  honor- 
•iUt  boftrd  at  its  la^t  nea^ion,  granting  me  leave  of  al>t«uoe  to  visit 
bnfw  to  confer  with  Nivans  and  AodetivA  relative  to  the  Institu- 
tra,  and  nudcing  provbion  for  t}ie  )>aynieiit  of  my  expcnws.  The 
W^uUltuu  of  this  pmpoaition  wajf  entirely  witliout  my  knowl- 
ot  I  iHixl  »aroely  say  that  iu  unanimous  adoption  was 
ifjring  to  my  feeling;*;  nn<l  tJiat  I  availed  myitelf  of  the 
«n.il  with  a  gmtcful  appruaatioo  of  the  kindncas 


Itrjtorl  (cir  inM.  ^  It. 
afwl  tor  IMB,  p.  SB. , 
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'  iritciiilc^,  T  .sailed  from  New  York  on  die  l«t  nf  June,  rettiming 
al'uT  an  absciKc  of  four  and  a  half  months,  much  improved  in 
health,  and  with  impiesions  as  to  edence  and  education  in  the  Old 
World,  vfhich  may  be  of  value  in  directing  the  affairs  of  the  Inati- 
tutiou.  Although  liroitc<l  as  to  time,  and  my  plans  interfered  with 
(MMnewhat  by  the  war,  I  visited  Kugland,  Ireland,  Scotland,  Bel- 
gium, jmrUi  of  Germany  and  France.  But  deferring  fop  the  present 
an  account  of  my  travels,  and  the  observations  connected  with 
tliem,  I  will  merely  state  that  as  your  representative,  I  was  every- 
where kindly  received,  and  was  highly  gratified  with  the  oommen- 
dations  bestowed  on  the  character  and  operations  of  the  InstitutMa 
intrusted  to  your  care,"* 

Service  on  the  Light- Hottse  Board. — While  the  whoI«  high  bent 
of  Henry's  mind  wns  rather  toward  abstract  than  utilitarian 
neearch,  there  was  no  well  devised  system  of  practical  benefit  for 
man,  that  did  not  command  his  earnest  sympathy  or  enlist  his 
oetive  co-operation, — no  labor  in  sudi  co-operation  from  whieh  he 
nhiank,  if  he  felt  that  without  tlie  sacrifice  of  otlier  duties,  be 
could  make  such  labor  useful.  On  the  ej^talilishment  of  the  t.ight- 
HouAc  Board,  in  1852,  Henry  was  apimiiited  one  of  its  mcmliets; 
and  although  his  \-aluable  time  was  already  fully  occupied,  lie  con- 
sented to  serve  on  tJie  Board,  in  the  hope  of  aiding  to  benefit  the 
interests  of  navigation.  To  the  requirements  of  bis  i»w  position, 
he  broogtit  his  accustomed  energy,  skill,  and  eminently  practical 
JDdgnKat:  and  soon  made  his  Influoucc  felt  tlirougfaout  the  %fat- 
botU*  KTvioe-t 


•Smttlumlan  Report  1i>T  IMTII.  p.  13. 

I  In  Ihu  tlinii  tun  yiatn  Oixii  tha  nrtaiilxallon  of  ihn  IJtht-Huuia*  FkHinl,  Uii* 
li>oll<ulnr  o^nU'in  iif  Ai'GUSTIK  JkaX  KkcsmkL  lia^d  tic-n  Inimlu^Hl  Into  nil  Uw 
ttihMionKc  or  (ho  ITollod  BUitai  Uiraiioa  Phbciki..  StwrrlAir  of  ihe  UdiuHooM 
nosnl  of  Kmiiee.  (ihabroUwr  ol  ibBCilUilnKuUlicJ  phynx^l*!.)  la  •  lettm  niliirr— 'il 
to  the  Mnrctary  or  th*  tfn tied  SUM*  l.lK><i^>limi»'  [tiiiint.  iliitiij  llKjrTUi.  IMI.Mjn: 
"Tha  iirodlKlou*  dc**liipin«Dt  or  tlilt  wrvlcu  wllbln  to  iliott  ■  time  under  tb» 
lJglit»H<HiM  Board,  hoa  tnilj  lulonlilird  in«  My  old  cxpcrlaica  In  tocL  wialiUa 
m*  tb*  IwtMr  to  kpiircclata  Imw  much  onvrny  lunl  iiallvlly  Hrt*  iirf  in«»ij  Id 
brtiiK  lo  this  dogrM  ol  fwrrMllon.  tli«  llehl-liouie  icrvlco  Ot  aufb  n  vnrt  exponte 
of  ociaM,  oa  vol!  on  ilip  faclflc  na  on  tb*  Atlaittlc  wllhool  tnrottaDlDK  Ihu  tniJi 
oT  ■UeoMdlnR  !□  caUilillahlnit  iu[iUuit  lioatlle  pre]udl«a  Ibo  kdopUon  ot  a  ii<ir 
•fMam."  iltrpoH  la  UtrrMaru  •'/  Iht  Tttaiurn.  Fob.  «.  IMS.  Mia.  Doo.  No.  81.  ITUi 
OooE-  Sod  Mi.4*.  K"nuti<.  p.  14.} 
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When  tbeBtauJtly  advancing  cost  of  whale  oil  made  it  necesaaiy 
1o  iteek  for  Mme  more  cwDomical  illumitiaut,  lie  atta<?keil  the  prnb- 
letn  ii-itli  lilt>  li«1)it  of  M'-ivnlilit!  iiiHhot).  Colzft  oil  or  rape-need  <nl 
lind  becoi  u^ik)  in  Fnimi;  with  Koine  sticc««;  a»d  efforbt  wcrcr  made 
to  introduM:  its  cniltiirv  and  prodiirtion  in  this  coiinlry.  Ijird  oil 
liad  bopn  looted  by  Proffs»or  J.  II.  Alexander  uf  BidtJmon-,  and 
pronunuCT^d  by  him  of  very  infmor  va1tt«  us  sn  illumiimnt.  For 
atx;unK-y  of  dcU'nnimitioii,  Ht-iiiy  cauwd  to  Iw  prcjiarcfl  at  the 
ILight'hou«c  IX'prjt  on  Stat*-n  Inland,  a  htng  dHrk  fipe-proof  cliiim- 
ber,  and  luid  it  puintwl  black  on  all  iu  interior  xiirfaom  for  tlxt 
jiuriKiAC  of  photometric  obi«?rvation»,  in  orciinary  liinijw,  tin;  volxa 
oil  wiu  found  to  bv  alK>ut  equal  to  whali>  oil  in  illuminating  jwwcr, 
^wd  lanl  oil  inferior  to  it.  Pctrolvutn  or  mincnd  oil  wtw  aim  triH ; 
but  iti*  quality  nni«  at  that  time  too  variabli?,  and  it«  xifV  was  foimd 
to  1>C  (u»  dang^roiLS.  Experiment  tihuwed  that  lanl  oil  had  a 
greater  upecific  gravity  than  apcrm  oil,  a  less  capillarity  or  asccn- 
eional  attnietion  in  a  wiek,  and  a  less  peri'eet  fluidity.  The  oon- 
<3itionK  were  varied;  and  it  vnm  found  that  with  oU'vatlon  of 
-temperatun;,  the  fluidity,  and  the  capillarity,  of  the  lard  oil 
iiiercased  more  rapidly  tlian  those  of  th«  sperm  oil,  until  at  aboat 
261)°  F.  the  former  6urpai«Ml  the  latter  in  these  qualities.  With 
-Ibeae  results,  it  became  important  to  compare  the  oils  in  lai^ 
lampe,  euch  as  were  actually  required  for  the  lanterns  of  Uglit- 
lioiLses.  Tlie  heat  evolved  by  the  large-flized  Argand  burners, 
"Wotild  seem  peculiarly  to  favor  tlie  lanl  oil;  a  few  trials,  with  a 
proper  adaptation  of  the  lamps,  established  it«  Hupremaoy;  and 
<!onclofiively  demonstjalwl — contrary  to  all  the  laboratory  trials  of 
former  experimenters,  that  for  the  purpose  desired,  this  cont«mned 
arlide  waa  for  equal  quantities  a  more  brilliant  illuminant  than 
minesral  kerosene  oil,  or  vegetable  colza  oil,  or  animal  sperm  oil, 
'while  its  market  prii*  was  only  about  one-fourth  tJiat  of  the  latter.* 
Against  all  the  opposition  of  iutereeted  dealers,  and  prejudiced  keep- 
ers, the  lard  oil  was  at  once  introduced  into  actual  use  in  the  yeaZB 
1866  and  1A6«,  in  all  the  lighuhouses  of  the  United  States;  Wlfll 
4.  aaving  of  at  least  one  dollar  on  every  ^loo  of  the  hundred 
Alioaaand  in  annual  use;  that  is  of  100,000  dollars  per  annum. 

•80C  "Hupplomeni,"  Notb  N. 
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Doriog  the  progress  of  llicse  useful  laliora,  no  Uss  important 
inveitigatioD6  were  commtiiced,  on  the  mo»t  efficiont  forma  of 
apparatus  for  acoustic  dgnalling,  as  the  Bubatitutes  for  l^ht  signals 
daring  the  pre\'alcnw  of  sca-lxMrd  fogs.  "Among  the  impedi- 
ments to  navigation,  none  perhaps  are  more  to  be  drtadcd  than 
tlioee  wliich  aris«  from  fogs.  -  -  -  The  only  niesins  at  present 
known  for  obviating  the  difficulty,  is  that  of  emp)o\'ii)g  powerful 
Bounding  instruments  whieh  may  be  beaixl  at  s  sufRdwit  distance 
tlirongli  the  fog,  to  give  timely  warning  of  impending  danger."* 

Gun  signals  were  early  abandoned,  as  ineflieient,  dangeroas^  and 
expensive:  inefficient,  l>e(BUso  of  both  "the  length  of  the  intervals 
between  the  successive  explosions,  and  the  brief  duration  of  the 
sound,  which  renders  it  difficult  to  determine  with  accuracy  its 
direction,"  Innumerable  projects  eagerly  pressed  upon  tlie  Board 
by  visionary  inventors  (some  of  them  being  rattles,  gongs,  or  organ 
pipeft  operated  by  manual  cranks,  many  of  them  being  varieties  of 
automatic  horn  or  whistle  operated  by  the  winds  or  the  waves) 
were  im]>arlially  tested,  and  uniformly  rejected  at  wholly  iteaffi- 
dent:  very  few  of  their  projectors  having  the  slightest  practical 
idea  of  the  requirements  of  the  service.  Experiments  on  Hteam- 
whistles  of  large  si/^  and  on  hom»  with  vibrating  steel  tongues  or 
re«dii,  Hounded  by  steam-power,  or  by  hot-air  engines,  varied  and 
continiieil  for  several  years  under  wide  changes  of  eonditioDS, 
Anally  (lelermined  their  nio^t  efficient  size  and  character,  f 

In  1867,  comparative  trials  were  made  at  Sandy  Itook  (on  tl>c 
Jersey  sliore,  at  the  entrance  to  Itaritan  Bay,  and  to  Kew  York 
Bay,)  with  three  powerful  instruments;  a  large  steam-whistle 
whosA  (nip  was  8  inches  in  diameter,  and  made  adjustable  in  pitch; 
a  Ui^  reed  trumpet  17  feet  long  and  3S  inches  in  diameter  at  its 
flaring  mouth,  whiwe  steel  tongue  wa.s  10  indies  long,  2|  inches 


'tltjivrt  tf  Ughi-Ilov^f  lUtard  ibT  IKH.  p.  na. 

t  An  cntcnTtiluK  invcnlur  lind  tcmrci]  a  lAtont  for  a  moUUlto  compoond  or 
Bllnjr  ftir  tlmiiti-vi'hUtlm.  niHKitiiny  luliiiilud  li>  IddmuM  (rxHUy  llii'lr  |>i>W4-r  im  Itof- 
■IedkIi.  Id  viiln  uru»  h«  aNurnl  thnt  Ills  "improvemont"  waa  it  UUncr;  Uiat  Ow 
oylinilcleni  pup  o(  the  whliilo  «-u  not  a  bell,  bill  onlj-  ■  roonnnc  chamber;  u>d 
that  n*  iiioicrlnl  «(ui  cnmimnitlVL-lr  iinlnii>oHiiiiL  Ho  witu  duly  «IUi  dimnilly 
<iginvliicitl,  wlxMi  llKHKV  liiul  Ilia  whlnl.lv  rarranlly  tmtt<d.  wlllt  a  sUiut  mrd  woOBd 
Ilelitlr  nroiiri'l  1U  r]r1lii<trl»l  lurftin?^  u-licii  Iia  lone  under  sloain  ntaipe  wu 
proved  to  bo  n*  IUI1,  u  load,  and  lu  ponolmlliiK,  n>  witb  tba  cord  nunovud. 
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wide,  iiml  linir  nn  t»r)i  thick  at  iu  fitnalkr  vihraling  en<I,  am)  was 
bloM-n  by  »  Iiot-»ir  engine;  nncl  lastly  a  lai^  siren  lioni  o{><.^rntccl 
by  stvum  at  dtfTenTnt  pre^uns,  tlie  aerial  vibration  Xxting  produrctl 
by  tbf  intvnnittcno:!  of  a  rr-volving  grating  ili.-^k  or  valve  in  tlw 
sniall  cad  of  tlw  born,  ilrivni  iit  iiigli  vrUxitics  by  lliv  ttvnm 
engine,  and  itx  [Hieb  r(^I:ite<I  by  tbc  wljustabie  Kpced  of  the  ruvolv- 
ii^  di^.  The  trumpet  or  fu^-hurn  wiis  provided  with  u  series  of 
replaceable  steel  tongues  of  diRcrcni  siaef,  and  the  siren  was  dri^'eln 
at  five  difTeivnt  pitches  of  from  2-50  to  700  impulses  \wr  eeeond, 
and  at  steam  pressures  varying  from  30  pounds  to  100  pounds  per 
squttK  inch.  For  ti>o  purpose  of  aoi-urato  estimation,  witliin  short 
disteocee^  a  phonometer  or  "artifidal  ear"  was  employed,  having 
at  its  smaller  upturntd  end  n  horizontal  dnim  of  etrctdtcd  nKm- 
brane,  sprinkled  with  Nind,  iif^-r  the  phin  devised  by  Sondhauw. 
Trumpets  of  tho  iwinc  wze,  were  iiiaiie  oC  dilferetit  iniitt^riids,  a»  of 
B,  iron,  and  wood;  but  these  difTerenees  were  found  to  excrdso 
or  no  influence  on  tlie  iiitirisity  or  jMrtietration  of  the  sound. 
FTrumpets  were  also  made  of  different  sIl-iimm,  stniight  and  curved, 
and  square  as  well  as  round,  with  ecjual  leugthx  and  equal  areas  of 
crom  sei-tion;  from  whose  trials  it  apiiejirt.-d  thiit  the  conical  form 
gave  nearly  double  tlie  distance  of  action  on  the  sand  of  die  "arti- 
ficiat  car,"  that  was  given  by  the  pj-ramidul  form.  Such  invceti- 
i — varied  and  long-continued,  serve  to  show  the  conscientious 
with  which  Jlcnn'  sought  to  give  tiic  highest  efficiency 
to  tbe  expedients  availalile  for  the  protection  of  life  and  property 
along  our  extended  ecn  coast. 

Tbe  Meani-wbistle  was  found  to  be  Ics*  powerful  tlmii  the  trum- 
pet, witli  lli«  same  expenditiin?i<  of  fuel.  Steora -whistles  were 
aflerwanU  tried  of  10  ineJiefl,  12  inclies,and  18  inches  in  diameter. 
Tin  largixt  mw.  vast  not  found  to  ^ve  results  proportioned  to  its 
increased  conminiption ;  an<l  llie  10  or  12  inch  sixe  was  rc^rded 
ae  pradiutUy  the  inwt  cfTK-ieTit.  The  siren  was  found  to  be  the 
most  powerful  and  iH^ni-tnitiiig  of  the  instruments  tested,  as  it 
ttlmitted  ni'Tu  lulvHntjLgDnu.tly  tlm  application  of  a  higlx-r  steam 
expenditure.  The  best  re»ult  with  thin  instninietit  wu  attained 
[■with  a  prwBurc  of  from  60  to  80  jkh»hH  and  nt  n  pitch  l>elw«^n 
•  350  and  400  vibraUons  per  vccouU.     Under  favunible  conditions. 
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tEii^  i[i»lntu)Hit  frequently  made  itself  lictutl  nt  n  distancn  of  fifteeo, 
ui(]  twoiiiy  iiiilei.  IIcnry'B  lai^  cxiwriMire  witli  the  occasional 
U'riiil  iin{K:«)iiii«nta  tn  souml  propagation,*  and  liia  strong  sense  of 
llio  viuil  iiii(ififlaiiee  of  hax'ing  fog-eignals  rerognized  at  a  distance, 
uiiiler  ihu  most  ailveree  conditions,  ltd  Jiini  to  favor  tJic  intrudiic- 
Iton  of  tlie  motit  powerful  sounders  attainable,  without  afasolnlely 
limiting  die  dwiaioii  to  their  relative  economy.  Hence  he  a-as  the 
lirsl  to  devUe  improvcnieuis  in  the  siren,  and  to  press  its  adoption 
at  iiii{Kirtant  or  dangerous  stations',  notwitlislanding  its  higher  oon- 
fumptioii  of  »ti-am  or  htitt  [xtwer.  f 

I'artly  under  tliu  Ktitnulu.^  given  to  the  sale  af  lanl  (m1  hy  Uic 
strikuig  priKifa  of  itft  ex(«Ileiice  as  an  ilhiminant  uikW  favorable 
conditions,  furni.-<.liud  liy  Henry,  tljli  artiole  slowly  advanced  in 
price;  though  prolmbly  mil  to  an  extent  of  luom  than  a  fourtli  |Hut 
additional  ooeA,  Henry's  om-rgi««  again  were  talhil  into  n^uUition 
to  dirviw  a  n-mcily.  Ncitiier  gas,  nor  eledrinty,  the  favuritv  nH«n« 
of  numerous  prujevtun  and  odviwiTt,  npjM-arcil  jii^.'lU'd,  on  ilic 
soore  of  economy,  t  A  new  »fm«  of  elaUimte  exiieriment-s  vna 
undertaken  to  det^'rniine  whdluir  mineral  nil  {nt  aliinidanl  »*  to  he 
easily  pnxrnralile  at  oiu-Miinl  tlie  oM  of  bnl  oil)  couhl  nut  bu 
made  uvuilubk-.     The  gnuit  iniprovcmvnb  inlroductd  into  it»prci>- 


•An  ahitrtutor  II«ar7'>cUbonitcond  Inmlonble  rMcnrobnon  mmd*  Nbaornal 
phniKiii»nit  ot  (touDd— Iba  orownlDti  labot  of  bt*  life,  mu«t  ho  racrvcd  lor  it  eon- 
cliitlJiii  »r<iroii. 

t  Mnlar  <J,  Jl.  Klllott,  oommlwIoiKil  by  Uio  U.  fl.  I.liht-MocKc  Bnonl  to  mak*  ■ 
tonr  at  Inipccllon  of  European  I.lxlit-liounn  Mlnbllatiiiionu  in  iiCi,  Id  bU  R«tiart 
I>iil>nKli<Ml  tijr  Ui*  »i>ii»lf>  In  IST*.  Bijr*  n[  thv  Ilrltuli  nnd  Krmvli  tjiilcini,  "t  anw 
mnnjr  dclAn*  of  coiutrurtlnD  unil  iidinlnlilnktloii  vhl^h  wo  oui  Bdoitt  U>  ulv**. 
tact^  wliilo  llivrv  am  niHiajr  In  ulilrli  w*  c lool.  Our  ilioru  f<ic-«tfnBlii  pirUFUlafly, 
an  VMtljr  lujicrlor  botli  In  numlii-raiM  |>oWFr."  IKtport  oh  Kaiiiptam  U9l**mu*». 
P.M)  "To  tho  oirc^l  and  lalnrloni  Invmlcallon*  and  ui|>(>rinH«its  of  lli*  dl» 
UDKuidicd  Clutlnnan  of  tli«  tAt\'\-Hii\i*a  licwrd,  |>Tiiloii||nI  Uirau(Ii  u  wrlis  of 
ynn,  and  [iroaceulrd  undrr  n  Rixit  v-arlcl}*  of  <>ondinon>.  I*  lariPly  to  be  M- 
Irlbulcd  the  ockaonrlnlKcd  nupprlortiy  of  our  fbc^lsnal  wnloa,''  (Jbvwit  ^ 
tVaiJrIiH  Su^ilutr.  Jim.  t«7n.  vol.  Ixil.  p.  «^,) 

1  SrpnH  of  L.  II.  TInnrit  n>r  liTI.  i>.  II  Ko  iiKCOt^y  tlir  irIiii|«T«T  puriHiH)  hiu 
provcnl  tt>  sntlcinK  lo  ibo  lini^lnforini'd  b*  tlcrtrlrii)/.  For  ytat*  (oat  intfmljr  a 
tDonUi  hft*  cltt|jud  wlllKiut  Mtiriu  miw  r^imi  of  [rnl^tit  r1wtrli>ll)[hlt  or  aocn* 
nuirwiinn  HpiillMUon  or  rlwtrli-HcliU,  l>i-liii  |w>rtlniicloa>l)r  nr^pd  bjr  buikuIdo 
" relbriiK-n'*  uiwn  the  t.iElit-lIoiits  nonnl  for  luIopUon;  aaniii  of  thoHi  Mntl 
Kbcln«  brrliic  Ilic  iii<.iiiiil1ii|[  of  i'li-cCrl<--ll|{lilH  on  biiiir*.  "r  ■>"  >■>"  ■'»uM  of  llcbt- 
ililto,  or  Cliuir  iiii>;ii'niiliiti  firiin  mmirpd  l>nllonn>.  MHngr  ritilnctitly  orlRtiul 
min4i  biiv*  mtrnortlr  dartrcd  lo  obiAln  coiiimfU  for  ■upplyluR  all  the  Iltbi- 
boUMa  «Uli  DXy-hydrasnn  llmo  IIkIiU.  In  ■  ttjtf,  tlw  inml  |HiWrrfUI  rl(KiUl«dl(bt 
b  ai  UM>l«w  H«  iba  rbntpect  kuroBcnie  iDoip, 
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aratioa  ia  later  yvATs  hy  lu»;li  distiltatioii,  ammiwiI  to  jiutiTy  the 
altfmpt.  Not  only  vran  a  lulxmous  iii(|iiiry  into  tlic  tttstcutidittonit 
of  cumbustioD,  l^  prcctso  pliotomc-trio  nwifc<iiR;ii)eDt  rtM|iiire<l,  but 
for  tlw  security  of  thv  KTviw,  cquully  Iiiborimu  ■.•xuiniiiHliitns  into 
tfae  best  practicable  nictliods  uf  testing,  of  )iuiuIliii}^,iiiKl  ol'  etoiiiig 
this  niaterial.*  To  secure  a  proper  oxygcnatiou  io  burning,  a 
modifkatioii  of  tlie  lainp  was  rvjuiivd.  "It  van  soon  iipiuin-nt 
that  the  u*e  of  miuoi'al  oil  would  iitoasitalc  a  change  of  liim|>s, 
and  attentioo  b  now  directed  to  tin  pL-rt'cction  of  ouc  wliivh  will 
prodm-e  the  l>cst  r\*utte  from  this  illuiuiuaot.  It  is  thought  tliat 
the  lamps  uow  Use^l  with  lard  oil  cun  be  wnvcrt<.-d  at  no  great 
expense  and  successfully  UE«d  with  mineral  oil.  Our  experiments 
have  sl»own  tliat  this  oil  can  be  more  readily  nscd  in  the  smaller 
lamps;  and  it  ia  proposed  as  soou  as  Buitabki  out*  t^in  be  pre]mrcd, 
to  put  it  into  use  at  such  statioiin  of  t}iv  fiflb  and  sixth  order,  im 
may  bo  tliouglit  exjK'dient;  wlicu  if  it  l>c  found  iHitiKfiiclury,  an 
attempt  will  be  made  to  substitute  it  for  lard  oil  in  Innips  of  the 
higher  orders."  I  "This  eliange  is  pro|»ost(l  entirely  xvith  rcfereiieo 
to  ett>numy;  for  it  has  lieeu  found  by  repeated  exjieriment,  that 
white  a  somewhat  superior  light  may  be  obliiined  from  a  snmll 
lamp  charged  with  kerosene,  a  larger  buup  eliargcd  with  lanl  oil 
aAbrds  the  greater  illuminating  power.  So  groat  le  ^is  dillerence 
in  lampa  of  tl>e  SkI  onler  with  5ve  wicks,  that  the  rates  of  light 
from  ker(»ene  and  lard,  are  as  tlireo  to  four  rcj^peetivcly.  Since 
the  aafe^  of  the  keeper  and  the  continuity  of  tlie  light  are  easeu- 
tial  elements  in  the  choice  of  an  illumiuant,  a  thorough  attjuaint- 
ai>ce  with  the  nature  of  tJie  »ubstant«  in  eMicntially  necessary. 
With  a  view  tlierefore  to  tlie  introductioa  of  kerosene,  a  aeries  of 
experiments  have  lieen  made  during  the  last  t^vo  years  on  the 
diflbrent  varieties  of  tlm  material  found  in  the  market."  X 

■"It  hu  brm  (BlAblliilml  Hint,  tho  onllniHT  nr»-lcct  la  ItiidfllFlriit  at  uiiiall; 
apt>ll«il,  Biul  thnt  on  Mflimlva  uiliiiirw  niny  lie  rormcil  Iiy  cunfln1ni(  tli*  viipnr* 
pvon  oir  at  X  Evmiwnihim  In  HnniwciiH^k  Iwcnly  <l»i[rL<cri  l<Arc<r  Ihuii  Ui»t  or^rUflcd 
Ui  bj  Ui«  ixilillc  Inupcciur.  Tlinl  llila  Inquiry  It  o!  Rrrnc  prncllcot  Imporlanen  tu 
III*  rijtlil'liciiibi  li^'kli'iii,  tiiiinI  hif  rvldrnt  wlii^n  wJi  r^HofTi  Uijkt  invniiH  iiiuflt  b« 
•leiliwl  for  tMtinc  llip  ull  olD'n.il  fur  Bmi?t>lan«u  lu  nti'dnlunov  wllh  miitnifu; 
for  HorlnK  U;  for  lnkna|>orlliiK  11  tn  liclil-liauso  ).ullonii;  for  pmcrrlnx  It  In 
b«tU  •!  Um  •iHUniiJi;  hiiU  fi>r  Uiu  Inalructtuii  of  tlin  kccpor*  tn  lU  ilallf  UM." 
iKrptrt  1^  L.  Jl.  noar,l.t«T7.p.&.) 

I  Beptrl  ^  L.lf.  ttoant,  ISSi,  p.  B. 

:  AjRuf  (^  i.  It.  Board,  l«n,  p.  t. 
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Iti  1871,  on  the  resignation  of  Admiral  Slmbrick,  Henrv  w«B 
ohoK-ii  as  the  Chairman  of  lh«  Light-House  Ftoonl;  and  Iij.^  cncr- 
gvtiv  labors  in  behalf  of  the  sen'ice,  fully  vindio&(«d  lite  wi«dom  of 
thi:  vht»n%.  Fiinotu.l1  in  his  attendan(<e  on  tho  wct-lcly  incetii^  of 
the  Boiird,  lie  inspired  olhera  with  a  [K>nion  of  hii»  own  wmlons 
devotion.  Nor  did  Ite  fail  to  arge  upon  the  Oovernnieni,  (lie  con- 
KtutiL  net:il  and  rf^ftonsibility  of  maintaining  an  efficii.'nt  fKiabltsh- 
mcoL  He  emphatically  declared  iliac  "The  eharuct(.T  of  the  atda 
which  any  nation  fumbihea  the  mariner  in  apprcoching  and  loiving 
it«  «liorcM,  murks  in  a  oonApicuotis  degree  il«  nd\-azKViiH-nt  in  civili- 
zation. WIiate\'er  lemU  to  tadlitatu  nuvigiition  or  to  lcsM<n  its 
dangcis,  scrws  to  iucreoMe  conimerce;  and  hvuee  is  of  JniportaiKO 
not  only  to  tliv  dn-clIiT>  on  the  st^buainl,  but  to  the  iohabitunts  of 
everj-  part  of  the  country.  -  -  -  Therefore  it  ifi  of  tl»e  &rat 
iRiportnnce  tlint  llu-  signal*,  whetlier  of  light  or  M>umi,  whidi  indi- 
cate the  direction  of  the  coiine,  and  tlie  beacons  wbieh  mark  the 
channel,  shall  lie  of  the  motit  improviti  charuetcr,  and  that  tltey  be 
under  the  charge  of  inU'lligenl^  cfrictcnt,  and  trustworthy  attend- 
aotx."  *  And  rioting  to  a  higher  at^iment,  he  pointed  otit  that  "It 
is  not  alone  in  ili<  economicid  tuiiect  tliat  a  light^hoii^-  t^^'^cln  is  to 
be  Horded:  it  is  u  tife-]>rc».Tving  establishment  founded  on  the 
prindplce  of  Christian  benevolence,  of  which  none  can  so  wdl 
appreciate  the  iin|iortunee  an  he  who  aAiT  hiiving  been  exposed  to 
the  perils  of  the  oeum — it  may  be  for  months — finds  hiinsclf 
appmnching  in  the  tiarkncw  of  night  u  l(<u  shore,  Stit  it  is  not 
enough  to  crvc-t  tou'em,  and  eitlahliith  other  i^igiiuls:  they  must  be 
maintainMl  in  an  eflieieni  state  witJi  uninterrupted  cdtH^tune^'." f 
Unfailing  continuity  was  the  watch-word  of  hU  administration. 


•  Hrport  qT  /-  If.  B<arit,  1«T3.  pp.  S,  I.  Tlio  «1B*1  lino  of  UiO  Uallcd  MUa  !■  Ikr 
laotr  ratundiHl  tliiui  Uiiit.  uf  niiy  olhnr  nation  on  ths  (Etobii.  "Til*  magnltud*  oT 
Uic  l.lKhl'haiuiv  nyiilrni  ol  I.lii>  UiitlinJ  Ktiitn  iiiiijr  Ih<  1iil«tr*il  Itod  lb*  tolloirinc 
OwU:  rn>ni  tlio  KL  Croix  lUvcr  on  tlifr  bounilarf'  of  Maine,  to  Ui«  motuli  ot  lb* 
Klo  UnnitM  In  tli*  Oiiirof  Mollis  loclndiM  »  illiitHiici:  or  uviv  t^DOO  mil**;  oa  lb* 
PKinr  «iMt.  a  knitb  uf  Bb'>ut  IJM  mllM;  on  Ibv  [ml  nortticm  Lakn,  itbout 
XflO)  intlni:  lui^l  I'll  Inlnnil  [ivrn  about  :<a  mllr*;  niaklns  a  lolol  of  Inoro  lli«u 
lOdHO  mllM.  Nmrlx  pvnr)'  xqiiiiro  Dxit  of  l)>'  riiiiruln  ttl  Uo  •■«  UiraURlKnit  Hi* 
wbol*  0Xl>nt  of  $.0111  Dilln  along  ibc  Atlantic  un<l  Oulf  eoait.  If  iDore  or  !(■• 
Illumlnatad  by  I1itlit>li<niu  ray«i  the  mnrliii>r  runily  loalni  aUd>t  of  otw  Ucbt 
naUl  he  bail  c>>ln*<l  annUiirr."    t  |i.  4.  i>r  aamv  fUpotU) 

I  Stptrl  1^  L.U.  BoarO,  WT<.  p,  S. 
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A  formal  report  made  to  rhe  Honorable  Swrdan-  of  the  Treaa- 
ary  by  the  Naval  Secretary  of  Uie  Ijight-Hniisc  liuani,  dated  May 
Zlst,  1878,  (veiy  ithorlly  after  lluiiiy's  death,)  nimply  detailing  for 
information,  tlie  diArnrtor  of  hi8  frmtiiitoiis  wr^'iM^  to  the  light- 
house u^tiiblUtiiuciit  during  u  quurtt-r  of  u  ocnitir}',  (iind  iiot 
intvudcd  for  the  puMic,)  lnl«s  tht;  iiievitabk-  form  of  eulogy.  A 
portion  of  it  in  here  qiiotwl : 

*'As  Chairniim  of  tliU  t-ominittee,  Professor  Henry  iwtaJ  ii»  tho 
edeolific  advif^r  of  the  Board.  But  in  addition  it  \rws  his  duty  to 
conduet  the  experiments  made  by  tho  Board,  not  only  in  the  matter 
of  ori^naf  investigation,  and  testing  of  the  material  used,  but  in 
examining  and  reporting  on  the  models,  plans,  and  theories,  pre- 
sented by  others  to  the  Board.  The  value  of  the  services  he  ren- 
dered in  tills  position  is  simply  inestimable.  He  prepared  the 
formula  for  tcaiing  our  oils;  he  condueted  tlie  series  of  experiments 
resultittg  in  the  siibstitntion  of  lard  oil  for  Hperra  oil,  whioh  effected 
an  immense  saving  in  cost ;  and  he  also  eondneted  tiie  experiments 
irhtoli  have  resulted  in  making  it  pnswhle  to  substitute  mineral  oil 
for  lard  oil,  when  another  eix)iiomy  will  lie  made.  His  original 
investigation  into  l\if  lawn  of  Miund  have  rcstitted  in  giving  us  a 
fogfignal  service  twiKtxKil  to  bo  thi;  \x»t  in  the  world.  H  i»  exami- 
iiatioi»  into  the  iwtion  of  electricity,  have  cnabltti  the  Boanl  to 
almoft  eoniplett'Iy  protw!t  it*  stations  from  tho  efilirt  of  lightning. 
The  result  of  hi*  piticnt,  continuous,  practieal  experimentation  is 
Tuabic  c\'eiywhiTv  in  the  st-rvIi'C.  No  snbjwt  was  too  vait  for  hiia 
to  undcrtiUe;  none  too  email  for  him  to  overlook.  And  while  he 
}tm  brought  iiim  fix-  <^lablis)init-iiL  nfi  many  praetii'al  apptieations 
of  noenoe,  he  has  done  almost  as  much  service  by  keeping  out 
vhat  preaentei!  by  othem  iwcmed  plausible,  but  which  on  examiu- 
fttioii  proved  impracticable. 

"  Every  theory,  plan,  or  ma<;hine,  which  was  pressed  on  the 
Bnard,as  for  the  interests  of  commerce  and  navigation,  was  referred 
to  the  committee  on  experiment*,  when  it  was  exaininccl  by  its 
Chairman,  and  was  formally  reported  upon.  If  it  had  no  practtcul 
value,  the  report  on  record  simply  stated  the  inexpediency  of  its 
adoption :  but  the  Professor  often  verbally  pointed  out  to  the  pir- 
senter,  its  fallacy;  and  sent  hinj  away — if  not  satisfied — at  l«urt 
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fediDg  diat  ii«  had  been  well  traited.     He  Uins  pnrvented  i 
the  adoption  of  impracticnble   plans,  but  avoided  the  enmity  of 
tlioir  invonlont.  ^H 

"  Professor  Ilcniy  made  many  vahtable  reports,  coataining  th^* 
rcnulta  iif  Ilia  elabomte  experiments  into  matters  whicli  were  for- 
mally n^lerred  to  him,  whieli  are  spread  on  tlio  reconU  of  the 
Boant;  and  the  reports  wen-  drawn  in  such  form  tJiat  liit  suggf^s- 
tion^  were  (n|ialile  of  and  n«eived  pruutioil  application.  But  in 
oddiiioik  to  t]ii.s,  liii  wait  conftlantly  i;xlt;nding  hU  M^eittiRc  n?atArch^H 
for  lUv  iM'iicfil  of  (lie  scTvini  iii  ail  (lirectioii".  Hi^  siimnK-r  voctt- 
tions  w(:n>  i»  a  rule  jul-m^I  in  oxiHTiiiKniUition  iit  llie  liilioraliiry  of 
the  t^tnbli^hriu-iil  at  Htati'ii  Inland,  on  tlM  »teiunet»,  or  at  it«  Hglit* 
vtutious,  pushing  his  inffuiruv  to  tlit-ir  last  ramlts.  To  expi'rimcn- 
totion  ia  tlic  iotiTCKt*  of  this  scrviee,  Professor  Henry  joemed  to 
give  his  whole  h«arl.  It  iippcart>d  as  if  he  never  lost  eight  ttf  the 
needs  of  the  Establishment,  ami  as  if  he  never  neglected  an  oppor- 
tiuiity  to  odvanec  its  interci^ts.  In  atlditioii  to  his  other  dutJes, 
Profefisor  Henry  presided  as  Chairman  uf  iJie  Liglil-I  louse  Board 
for  the  last  seven  years  at  itfi  uH-kly  niti-tingH,  when  he  did  miit-ii 
to  infuse  into  the  difierent  members  nf  the  Boan),  his  own  spirit 
labor  for,  and  devotion  to  its  interests."  * 


I 


Serviee*  to  the  National  Ooi^cmtnenl.—'The  value  of  Hen 
sen'ioeA  to  the  various  Executive  Dejiartnientti  of  our  Govcniincnt, 
£u(hfully  and  unoKt(^nt^l.ion.-<ly  [terformcd  llirough  a  long  eerier  of 
yenr»  and  a  siia.-(wioa  of  PrtsidontJal  A<lniini8tmtiou^,  cannot  be 
f^timated,  an  ilit  history  <mi  nev<-r  I>e  written.  Whatever  nutUtria] 
for  it  e-xi^a-d  in  the  form  of  alwlnu'ts  of  inquirk^,  triaU,  and 
reports,  prior  tn  1865,  unfortunately  [KTishi-d  in  the  fire  of  that 
year.  Whenever  in  any  ini[>ortnnt  «lw  ii  8cicntif!e  adviser  oould 
be  useful  to  the  pro{)er  conduct  of  a  Bureau^  Henry's  reputation 
generally  pointed  him  out  as  the  most  stiitjdjle  exiKTt  ftnd  arbiter. 
On  the  outbrtiik  of  tlie  gnait  civil  war,  tlic  number  of  iiuch  refer- 


•  BrtnUve  DefammU,  Ko.  W.  Forty-flftli  Coii(fe«,  M  SohImi,  acDBU.  ppl  3,  S.  tl 
U  ETMII^'liiR  lo  know  llint  uu  Ibn  pri'Miibillnii  of  bl*  raport  mid  racoinniniwIiUlnM 
to  l^iiismn,  by  tlin  >il|[li'iiilii<l«i]  !^<i,-r<itiiry  ur  iba  Tnn«ar]r>  ■  modontla  i^imoiiTU 
MIoii  (or  thu  Iwififlt  nr  liU  tn'reivpil  Ihtnlly  wu  M  onoe  pttaXKl.  la  lUglit  recsyu)- 
Uoo  of  tloDry's  "  Ui«*tluial>le  "  aorvlcca. 
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cncot  was  naturallj*  veiy  Mnisid«rab1y  increased.  The  Drpurtmi-nts 
of  \V«r,  of  tlie  Navy,  and  of  the  Treasury,  were  bcsii-gcd  by  pm- 
jcctont  with  every  iiuaj^nuble  and  impassible  scliemc  for  saving  l)i« 
countrj',  and  dcmolii^bing  tlje  enemy.  Torpedo  balloons,  eleclric- 
liglit  ballooiiB,  womlcrful  eompouDcls  (leslincd  to  supersede  gun- 
powder and  revolutionize  the  art  of  war;  cheap  methods  for  the 
maDufactare  of  Goveriinn'nt  bondu)  and  paper-money ;  multitudinous 
expedients  for  the  |>ri;vciition  of  oouiiterltiiliiig,  by  devii^es  in  tiie 
engraving,  by  9«;ret  marking,  hy  an tl- photographic  iiiku,  by  pecu- 
liar tejttunes  of  |i«per,  (nppticalilo  to  (Yiupons,  to  Hreiilating  iioti-s, 
to  revwiue  8tain|)^) — i-acli  warnuitcd  to  Ite  infallible;  Mich  wcrti 
anwiig  tlie  agencies  by  which  [xilriotic  pnU-ntws  and  adroit  adven- 
turers were  willing  to  serve  their  iwinlry  and  to  renj)  tiieir  reward 
by  the  moderate  royalty  or  percentage  due  to  the  magnifiRiuoc  of 
iJie  ptihlie  t>eTie^l.  Such  ivi-re  among  the  unenviable  iMfka  of 
examination  and  adjudiuition  accepted  by  Heiiry,  only  fVom  an 
intrepid  DenHC  of  duty. 

"The  coyr**  wliii-Ji  }xu»  l»ecn  pnrsueil  of  rt-ndering  the  Govern- 
ment in  itfl  late  triftlji,  every  aid  which  could  \k  supplied  by  scientific 
rcMarch,  ha.t  l)een  warnity  a|ipn>v^M).  Ak  mottt  |K*n<oii8  arc  probably 
entirely  ignonint  i>f  tin-  wrvicKw  renlly  rendi-rcd  to  the  GovernrncDt 
by  the  Institiilion,  1  nt»y  hem  Kt»li<!  thti  tact  tliat  a  large  dtarc  of 
my  time,  (all  indiH'<l  whUh  ri>uld  be  ^{iftrcil  from  oHii-iiil  duties,) 
IisA  Iieen  devoliHl  for  the  liLtt  linir  yoin  to  invi'Htigal ion«  nx[nin>d 
by  the  public  e-xigem-ie-t.  Williin  this  period,  .neveral  hundred 
reports,  rwiuiritig  many  exptTiment!*,  and  jxTtaining  either  lo  [)«»- 
pOi&Is  purportitig  Ut  Imi  nf  liigh  nation.il  inijionaiu'c,  or  relating  to 
the  (Quality  of  die  rauItifariouM  articles  otlered  in  fulfillment  of  li^l 
rontraets,  have  Ixjcn  rendered.  The  opinions  lld^^^lce(^  in  many  of 
tlx^e  re[)orts,  not  only  cwt  murji  vnluabie  time,  but  also  involved 
grave  r«>pun»il>ilities.  While  on  the  one  hand  the  reJKtion  of  a 
|>ra]>o»itiiin  would  b«  in  confraventiou  to  the  hipii  importance 
clainiiMl  for  it  by  it»  author,  on  the  other  the  approval  of  it  would 
perha|)«  incur  the  ni«k  of  the  frultltsi*  cxiK-ndilurcv  of  «  larjre 
amount  of  public  money.  It  is  not  necessary-,  I  tru»t,  to  say  that 
tlie  lalwr  thu«  rendcR-d  was  entirely  gratuitonn,  or  that  in  the 
judgment  pronoumx-d  in  any  oiee.  no  regard  was  paid  to  the  inter- 
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eeted  BolkiuitioDs  or  prasonal  influc-nno  or  th<>  [Kirtift>  r<(»iocm«d :  on 
the  oontrarr  it  has  in  flonie  iaiitan<!cs  n«>iilu«l  imm  th<'  exantituitton 
of  nistcriaU  wild  to  the<iov<Tnm(-nt>Lliiil  attdi)]itH  fraud  Iiai«  htfn 
exposed,  and  the  )>ai!le<l  speculator  n-ocivrtl  IiLs  ihn-  rcwiinl  iu  eon- 
tt«innation  and  punishment.  T)ii<iw  facttt  ii  i<t  Uiougtit  will  be 
d«eni«d  a  sufficknt  answer  to  thoso  whn  have  n^eino'l  disjMiMHl  to 
reproach  the  Institution  witJi  the  want  <•!'  a  mun^  |><>piihir  dfmon- 
Btratioii  —  but  of  a  really  far  lesa  iLwful  or  ef)in<ail  aid  in  the 
fiupport  of  the  GovernmenL"* 

In  the  perftirnianw  of  these  troublcMiine  and  often  disagreeable 
lalrars,  conduMed  with  the  single  aim  necessitated  by  all  his  scien- 
tilic  habits  and  instincts,  it  of  oourw  resulted  that  a  great  majority 
of  his  judKoients  and  reconi  mend  at  ions  were  decidedly  adverse  to 
tbe  hopes  and  wishes  of  the  as])iranis  to  fame  and  forlime.  Having 
once  satisfied  himself  of  the  frivolity  or  the  diicanerj-  of  an  article 
or  project,  his  decision  was  inflexible;  and  although  importunate 
appeals  to  ilie  Department  Secretaiy,  abetted  by  a  prostituted 
politieal  or  other  influence,  in  one  or  two  instances  eucvccded  in 
fasletiing  for  a  time  upon  the  publio  Treasun,'  a  worthless  or  a 
noxious  leccb,  the  vaiit  imniltcr  of  such,  excluded  from  experi- 
mental imbibitions  by  Henry's  critical  supervision,  must  have  been 
a  protection  to  ilie  ]iublie  iiiter»ts  ^uitc  beyond  the  reach  of  esti- 
mation :  while  on  the  other  hand,  the  supplies  of  honei^t  contracloK 
awarded  Uieir  just  commendation,  and  the  raro  proposab  of  real 
merit  favorably  repi»rted  upon,  >vliich  from  a  hasty  survey  mi^fat 
have  lH«n  confounded  and  overlaid  with  the  mass  of  untried 
puerilities,  no  less  served  to  strengthen  and  assist  the  Government 
during  ilA  ytsrs  of  greatest  trial,  need,  and  exhaustion. 

From  the  oulitet  of  tlie  uniiatuml  sectional  revolt,  fully  nppi^ 
ciating  the  vastn&>s  of  the  interests,  the  merifioee,  and  the  dang;ere 
involved,  Heiify  cxiutemptated  iJie  crisis — not  with  despondenty, 
but  with  a  jinifouiid  sorrow  and  solicitude.  While  his  syTn)ialhie« 
and  bis  Iio|m:s  were  all  for  the  pra*ervation  of  the  national  inlc^ly 
of  jiiri.'wliction,  he  was  little  given  to  public  exhibitions  of  his  feel- 
ings. Unili'mouj'trative — I(»s  from  temperament  than  from  the 
deliberate  and  habitual  subjection  of  emotional  expression  to  rea&OD, 
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luring  those  timet  of  fc%*cn8h  oxcitcincnt  apprehension  iind  ciroum- 
jpet^ion  nwi-swu-ifv  nttoiulniit  wn  thi.-  |iri-\iilfiiw  of  »  ^iguntic  rebel- 
Ion,  (un|iarallele<]  in  iiii.«nlivc,  in  K-niiKT,  and  in  nmj^nitude,)  nmiiy 
iT  whfMi-  Kiadeis  )iiu)  \m-u  nni'inf;  hiw  |K-nmiiiil  frirn(l«,  lie  ww  not 
Uinuttinilly  liHjkttl  n|Ktti  by  inuny  a»  hiki-witrm  in  his  patriotiitni, 
r  not  ilisloval  in  hi>«  riti»-n8hi|p.  To  the  oc\7i»ioiial  i»uvndoe»of 
pr«!<*,  \k-  il<-igiicd  no  hiiswcw:  In-  wtij?  the  la»t  man  I"  acciml 
ipliimw  with  the  iir)^-iK-y  of  n  |>o|iuliir  t-lunior.  And  yvt  ihinng 
vntiiv  [K-riod  of  tJii.-  Suutlwrn  Im^invutJon,  lie  vuu  tlie  pvrvonul 
id  tru8l«d  t'rii-ni]  uf  I'rtvitlt-iit  Lincoln.  * 

OONTRIBUTIOKS  TO  SCIESCK  AT  WASIIIXOTON*. 

In  addition  to  what  mny  be  ■■iillcil  thi-  publir  liiboM  of  Heniy  m 
iligcnlly  inTfonned  in  viiritm*  Hold:"  iirtcr  hl-«  iidvfiit  to  the  Smilfi- 
biiiiin  Institution,  it  i*  well  briefly  to  iumt)i^mi)liUi'  tJiir  !*ih-«hI  .scivii- 
ific  vrork  he  vns  able-  to  lUM^mpIiAh  in  the  interval.'*  of  Wt*  exiurling 
iccupntioiiK,  ilint  .iinnf  c:<tininle  may  be  fonn^-d  of  the  independent 
raluc  of  hi»  later  amtrilmtion.-.,  u»  well  aa  of  \m  wrHiderfnl  indiis- 
ly.  Wliilo  still  eTi^;a|;eil  in  hi»  difRciilt  tank  of  orf^uiir-ing  luid 
baping  the  poltcj-  of  the  Iii^initiun,  in  ]8'50,  on  taking  oom^ion 
b  present  before  tlie  Aineriout  Afsodatiou  at  New  Haven,  Codo. 


■luir. 


Bftrlr  In  lliP  varlln  llii'  aulumn  nt  IWI,)  n  mllir  ■■  lhi>  I'ml'li'nilal  Hniinlon 

MBSlnua  [n  lee  lh»  L'lil»r  MoRlMnito  ot  tlir  iiutlun.  win  liirurincil  Ihal  bo 

Id    nut  UiDii  hf  i>niii.  Ih'Ink  niKiiKAl   lu  nil   JiiipotUint  ]irlritM  coiinulUiUoii. 

ifl   cbIIt  not  to  hf  rrpiilwrl.  wn-lv  on  m  pl|ii>>  nr  jmpt'r  Uiat  !■•  tniikl  •«■  Ur 

,ACOlu   pctvohany.  on  n  niatlcr  or  vllal  and  prcatlnic  iiiipt>ilAiioe  lo  IbQ  pubtlo 

fti>«.     Tli»  uf  inunn  •■viinil  )il>  odliiiBildi  (o  Uio  prfMUico  of  Mr.  t.liimln, 

I  ■llttii)  wlUi  »  nildilli^ninl  s«)tl<anan,     OhBrrlnii  tba  hMlUBfr  0(  111* 

Iha   I'rHldvnl   (old    hrm    tiu   mlelil   ipMilt    fnviy,  u  only  u  frlentl   wai 

I.     Whi-niiiiiciii  ttiv  Tlnkur  unii'iuiu-pil  ilini  lur  lovoml  evening*  |uul  li« 

nb««TV(<d  n  tl(ht  »Iilblt«l  on  tliK  lilglml  oT  Uia  StDllliBimlan  Uiwi-n.  Itor  a 

rnlnQtna  about    nlno   o'clock,  wltli   myilfrloas   movwiictits,   M'lilcb    he    fifit 

itallnl  itrrp  iIihIiiitiI  a*  ■liinnl*  lo  lh»  rvlnM*  *ii«tnpiMl  nn  Muniun'a  lillJ  In 

llavliic  arnrrlr  ll<ti)iii<i]  ti>  tbU  Inlbrmalliui  witb  nlant  Vyvtrowi.  but 

luluklo  i>r  llio  rft;  iliM  fmildt-iil  luriifll  lo  Ilia  CDinpaiJlon.  *a>iiii{ 

do  yoii  ihlnh  nt  thuir  Vrvffanr  llvnry."   Itl")"*  with  a  itinlti'.  tbr  |wnan 

L->l   nclifl.  Hint,  rrum   Uic  tlmo  montlontit.  lie  |>rMniii*<l  lli«  inynliTloiua 

III  llic  liitilrrn  of  an  Btti'iiOiint  wlio  waa  mjiilml  al  nltic  v'tlmdi 

.  obu-riT  uiiil  nvcinl  tli«  inillnilloiii  ot  the  nioleorDlaclcBl  InMni- 

.11  llir  i>.iirr.    'riiv  (lalnful  cuiifadnn  ot  tlia  ullli'luuii  Innvmant.  ul 

:•  llrfiry*  itFnMblllty:  uiid  '|UIIf  iiiiniliiilriil  nt  Ui*  PrMldenl,  li* 

■X-  I  lilf  ir.  iiIIMUN  hi*  haoil.  Hiid  wllb  a  coiineou*  leeknl  eouitH-IJiMl 

HT  BlNulinl  ■!  tbo  liBUv  or  n  canullcutlouit  illiclinntc  iiT  duly,  and 

1  rvar  u<  ridiPDle  lulcrlbce  vrlUi  lUi  IkUbfUl  «>iviiiloi>. 
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«  r&tmf  of  t)ie  elKtrical  plimonena  exliibitc<]  by  t)to  I/i^'ilrn  jjir, 
and  their  true  interpi-ctatioti,  lie  remarked  thnl  "fur  tin-  ln.<ltlinw 
imil  II  linlf  yt'iiri<,  iill  h'm  time  iuv\  nil  KU  thouglitH  liiul  Imii  pvm 
to  tlic  (1<-tiitlM  of  tliv  btiiiinais  of  l)w  Sri)il)ii*niiuiii  Iiv<(itaiioii.  K^ 
had  bwii  oUligiil  to  witlidrow  hiiiL'X'ir  i-ntin-ly  from  iwirutific 
reeearcli;  but  lie  ho{>e<l  timt  now  tho  Inrtitutioo  had  ^t  umler 
way,  and  (Iti-  Rcf^iibt  had  allowed  liini  wtnc  able  aeebtant^  tlini  !■'' 
would  U-  «'nnbli'il  in  jmrt  at  Iul-^  to  n*turn  to  his  first  Iq^t— the 
investigation  of  the  plienonienu  of  natuiv."* 

Thermnl  Trlm-opf. — Shortly  after  hii*  <Mtal>It«hntcnt  iit  Wirfiing- 
ton,  be  eonttnutKl  a  wriw  of  romMTcxiHHfinwntewilh  the  "tJicnii"- 
galvatiic  ii:iulli|)lii'nu>r"  di'vi^il  by  Nubili  bikI  Mclluni  in  1831; 
and  by  i>^>nii-  tltgltt  but  ei);iiiti(^mt  modilicstionsof  the  n]>|untii^ 
be  succeeded  in  im|inrting  to  it  n  mo»t  AurprlKing  delicacy  of  nrdon- 
With  the  thernio-clec'trie  pile  wirefully  adjusted  at  the  focus  of  > 
miitable  Pi'flector,  hia  "thermal  telescope"  when  diminl  V>  *'"' 
c*.'l(»tial  vault,  Indicated  that  the  heat  radiated  inward  bj'  ^ 
Htnuinpheru  wlu'ti  clear,  Eh  lenflt  at  the  7Atmfl\,  and  inercuMK  do*^' 
ward  to  the  Jiuriwiii;  a.s  wai*  to  liavc  Ix-en  inferred  from  ita  inrt««*"j 
ing  mil!*':  when  directed  to  clouiU,  lliey  were  fuund  to  differ  vefl^ 
widely  n(x.i)nlingly  m  they  were  cotideiwiiig  or  being  diN-ipoI*-"'' ■ 
some  even  indimting  a  lft«  amount  of  radiation  than  the  Burroiin>*' 
ing  alintwphcre.  When  diriT^ted  lo  a  h«»e  in  a  di»tunt  fiehl»  *^ 
animal  liciit  eoncentmied  on  tlie  pile,  wait  di^netly  made  tnani'*'^ 
on  the  gnlvanonieliT  needle.  .Even  the  Iieat  from  a  man's  fact*  "^ 
the  di«tnnoe  of  a  mile  ooidd  be  deterliil ;  and  tluit  from  tltc  side  <» 
a  house  at  scvernt  miles  (listance.f  Ttiew  uiid  many  simibir  uba**^ 
vation»i  d<'nii>ii:<tnUe<I  to  f^eiu>e  the  inductions  of  rcaaon,  th:it  rlt<^ 
isaeonNtiint  iind  universal  exeliangi-  by  nuliutiou  in  alnifihl  li'^ 
from  c\-er}'  object  in  nature,  following  tlic  nine  lawi  as  ttie  {aliutl 
emaiialion  fi-cim  imiuHUwi^it  bodi*w;  and  ihni  even 
amplitude  of  tlie  tliermal  vibrations  (equivalent 
of  tlieir  dynamie  e»ej]gy)  is  reducvd  a  milll 
may  still  be  dirtinctly  (nUTtl. 


•  Prorrnl.  Am.  jt* 
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Henry  allowed  l>y  oxperiment,  that  ice  ooulcl  Ik-  cnipldj-wi  Iwtli 
att  a  convex  Inu  fnr  cniivergiti^  tuitt  to  a  fonts,  iind  aWi  lu*  u  von- 
rave  mirror  for  tlie  siune  piiriMwe:  a  ci>ni<iikTnl>I<.-  jiortiyn  of  the 
incident  rayi^  being  tnuumiitted,  a  Inrg*:  ])ortioii  rctl<?clMl,  und  the 
rcnuiiniler  (n  much  Bmulk'r  quatiuty)  ubsorbcd  by  the  ice. 

In  1849,  for  the  purpose  of  («timating  the  e^ds  of  ocrtain 
ineteorol(^cal  conditions  of  the  atnuwphere,  he  made  some  expai- 
m«iits  on  the  lat<'ral  radiation  fntni  a  Mirrent  of  aAt-ending  liealed  air 
at  diSereut  distances  above  the  flame;  the  latter  Iteing  thoroughly 
eclipsed. 

He  also  experimented  on  the  radiation  of  heal  fmrn  n  hydrogen 
flame,  which  wa»  <ihown  to  be  i|uit4.-  sniatl.  notwithstanding  the  high 
temperature  of  ttit;  flame.  By  [iliioiiigan  infn.silile  luid  inn>mhu»- 
tihlc  Mili<i  in  tlio  flame,  vrhile  th«  tvniix-niturc  is  much  nduwd,  tlie 
radiant  light  and  h«it  arc  grtatly  increawfi;*  —  results  clowly 
analogoiw  to  thoi«e  ohtnim-d  by  him  in  the  difTcrcncis  between  the 
audihili^of  vibrating  tuning-forks  when  snujx'udcd  by  u  soft  thread, 
or  vfheii  rigitily  attached  to  a  hoiiiiiling-lM-ranl,  Tlitsc  result*  have 
aW  an  niidonbted  stgnifioaniij  with  n-gnrd  to  wV-stial  nidinlions; 
not  only  as  to  the  difK^wnin*  betwwn  gu«.iLHi5  ncbulw  and  stare  or 
clusters,  hnl  as  to  the  <lifl'erencea  het^v(,1-n  (ttan*  in  a  jirobfibly  differ- 
ent state  of  condensation  or  of  specific  gmvity. 

A  few  yearn  later,  he  cnntinnerl  his  investigation  of  thi^  subject 
of  raiiiation,  more  csjKHiially  with  inference  to  Riimford's  "Ob»er* 
valioiia  relative  to  the  means  of  incruising  the  ipiantities  of  Hcut 
ohtaii>ed  in  the  (Tondinslion  of  Fnel :"  published  in  Great  Britain  in 
IdDS-t  He  found  that  Rumforfl'a  rwoinmendation  of  the  iiilro- 
dnctioD  of  halls  of  clay  or  of  Are  brick  (almut  two  and  a  Iialf 
inches  in  diameter)  into  a  coal  fire,  waa  fnlly  justififtl  as  an  eco- 
nomic measure:  more  hpat  being  thereby  radiatwl  from  tlie  fir^-  into 
the  room,  and  leas  being  carriei)  tip  the  flue.  He  also  showed 
Bweve-T   that  for  culinary  purpiiscs,  while  the   inrtindcvcent   or 

Bted  clay  increases  tlie  TiiiVuition,  and  thcn'liy  improve*  thfi 
quality  of  the  fire  for  nxisAng,  it  correspondingly  expends  llie  tai*- 
jKrohire,  and  thereby  diminishes  its  power  for  boilhir/,     "That  a 


SI 


•  Jtwriwf.  A  tri.  mi.  Sir.  Oct.  10,  1818.  vol.  v.  p.  108. 
)  Journal  llol/at  liMlrullan.  IHIK,  vol.  1.  p.  38. 


322 


HKMORIAL  OF  JOS£fU   IlKNBY. 


1 


solid  substance  incrcasoi  the  radiation  of  the  heat  of  a  flame,  is  an 
intertKting  fac4  iit  cuuuLVtimi  with  the  nature  of  hent  ilsvlf.     ^^M 
miuld  «wni  to  nhow  thiit  tlie  vibnitjutis  "f  ^rosK  matter  «rc  uece^^^ 
nuy  to  ^vc  nuiliciiMit  intriiT^ity  of  iiaj>ul«c  to  j>ro«Jucc  tlic  phe> 
nonicna  of  onlinury  ntiliiint  li«it."* 

In  (851,  111?  rwui  Wfurc  Utg  Ami'riuin  Awonntion  Ht  Allmny,  i 
pajHT  "On  th«  Tin-ory  of  the  ii«>t»ll«d  Iinjioiidcrabliw:"  (miiiiily  m 
development  of  bis  curlier  cli»cii$«au  in  1846,  of  the  molfvuUr 
cx>nslitutiou  of  niulUT,)  !n  which  lie  forcibly  eritieisvd  n  frctiiK-nt 
tendency  to  a:^uino  or  nudiijily  unknown  iind  unrealizable  modus 
of  action;  liulding  that  with  rcgurd  to  the  most  Kubtlo  agenctefi  of 
niitiire,  we  have  no  warrant  by  the  strict  ecicntiBc  method,  for 
redurting  to  other  thai]  the  observed  and  cslabbslied  laws  of  matter 
and  force,  until  it  Ihu"  Ijccii  exlmu8ti\-ely  domonstruted  that  these 
are  insufEicicnt.  llie  funihimental  lawfi  of  mechaiiical  philosophy 
"arc  five  in  uuniber;  viz.  the  two  laws  of  force — attraction,  and 
repulsion,  varying  with  some  function  of  the  distance;  and  secondly, 
tlic  three-  laws  of  motion — -the  law  of  inertia,  of  the  co-existenoe 
of  motions,  and  of  action  and  re-action.  Of  these  laws  we  out 
give  no  explanation:  they  are  at  present  considered  as  ultimate 
facta;  to  which  all  meehanical  phenomena  are  referred,  or  from 
which  I.hey  are  deduced  by  lexical  inference.  Tlie  cxbtt-jice  of 
llie^  InwH  an  has  been  aaid,  ia  deduced  from  the  phenomena  of  ilie 
operations  of  matter  in  masses;  I)ut  we  apply  tlicm  by  anal<^  to 
tlie  minute  and  invisible  portions  of  matter  which  constitute  ti»e 
atoms  or  molecules  of  gases,  and  we  find  that  the. inferences  froq^^ 
tliis  assumption  are  borne  out  by  the  rc&ults  of  experience."  S|^H 
regarded  the  modern  kinetic  or  dynajnic  tlieory  of  gases,  by  il^^ 
predictions  and  verifications,  as  furnishing  almost  a  complete  estab- 
lishment of  the  atomic  and  molecular  theory  of  matter.  Keferting 
to  the  ingenious  hypothesis  of  Btftcovich,  he  thought  that  though 
well  adapted  In  embrace  the  two  static  laws  above  meotioaed,  it  did 
not  appear  e<[ually  well  adapted  to  satisfy  in  auy  intelligible  sense 
the  three  kinetic  laws.  He  contended  that  any  attempt  at  conform- 
ing our  conception  of  the  ultimate  oonsdtutioa  uf  matter  to  tlie 


■  Proerttl.  Am.  Auot.  rrovlilvDCP.  Ang.  JKS.  pp,  IIS-IIC 
(ling  Rullaling  nulitUinH*  wllli  L'ambiutlblc  mulcrlaU,'' 
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iiHlu«tion»  of  (•xiwrifJDW,  would  rnxm  to  (wiwluct  iw  clirwtly  to  Iho 
atoniK  by[)<)lliwii^  of  Nuwtoii.  A  win-fiil  jiUidy  nf  tin-  (lynitniH^ 
of  th«  k>h3i1Il«1  "impondcnibk-s"  pcrtninly  U-itiluI  to  tlifir  iiiiifita- 
tiou.  Ailniittinj;  tin?  liifti'-iilty  of  fniniing  Hti  cntJR^ly  sntiffiu'tiiry 
thiiipy  of  iIr-  iriiiiltaiit  Inuunvcrw!  nctioii  of  clwtricity,  lit-  siiggwtwi 
tliat  a  taiigitiitial  forou  \nu  not  iiccordunt  witli  Hny  induction*  fmtn 
ai^unl  cxiM-riciKi;;  ami  waa  in»i|iiilik-  of  diroct  mwhanicMl  naliwi- 
tion.  Kxtcndiiig  tin;  ututuic  coi(«'(>tiori  of  iimttfr  to  thcr  "n-tliwrml 
iii<diuii>  of  »]mtx,  he  coticluddl  by  iir|ring  "liw;  ini|MirtatK*  in  iJie 
adoptioii  of  nii:chiiiii(wl  liy|M>thc8es,  of  mndilioiiing  tliiiii  in  i4tri<!t 
accordantie  with  tho  0[>crHlion.-i  of  iiintbT  uoik-r  tliti  known  Inwii  of 
foroe  and  motion,  as  ciihibiied  in  time  and  x[iifu!C."  * 

Among  ll>e  varkMiji  public  Aiidrftt*ft*  iHtvered  by  Henry  on 
sfKnal  ocxasuHis,  relerenoe  may  be  lisre  niailn  to  bis  excellent  expo- 
eitton  of  the  nature  of  power,  ajid  the  functions  of  machinery 
ap  its  X'ehtde, — concluding  with  a  sket<'h  of  the  progress  of  art/ 
pronounced  at  tlie  close  of  the  Exhibition  of  the  Metrojiolitan 
MeehanicEi'  Institute,  in  Washington, on  the  evening  of  Man-h  l!>lh, 
1863.  After  representing  to  bis  heanirs  the  close-  pltysiral  analogy 
between  tiie  hunuui  body  as  a  moving  niai'Jiine,  nod  ikc  st<-nm  loco- 
motive under  an  inK^lligent  engineer,  lie  reuiark^l:  "In  l)otb,  the 
direction  of  ]H>wv^r  is  undt^r  the  iuRumue  of  an  iniiniklcrial,  tliink- 
ing,  willing  jiriwiph-,  cnlit^l  tin-  iionl.  But  this  must  nut  Ije  WMi- 
fouiMlci)  iL->  it  fn^juenlly  is  with  thv  motive  jiower.  Tlii.^  soul  of  n 
man  no  hook  movia  his  liody,  tiiaii  the  mul  of  tim  eiifpiMvr  moves 
the  locomotive  and  it:*  attendant  train  of  cnr».  In  both  tiMv  the 
soul  U  tiic  dir«cting,  tionlruUiiig  principle;  not  the  iin[)eUing 
power."  t 

I'tRUM  of  Education. — Another  aihlrtMt  d«*»Tving  of  xpt^-iul  notico 
(delivered  the  following  year,)  is  his  iutrotluctory  distnunw  before 
the  "A*ociation  for  the  Advaiii^ment  of  Eiliiiiition/'aa  it*  retiring 
Prf^ident.  In  this,  lie  muinlaitied  Ikiit  inatrnni^h  As  "the  i<^L-vcnd 
faculties  of  the  human  mind  are  not  ^multancously  di?velo]KHl,  in 
e^liiutting an  individual  we  ought  to  follow  the  onhr  of  nature, and 
to  adapt  the  instruction  to  the  age  and  niental  htature  of  the  pujiil. 

•  AncHit  Am.  Aimor.  Allmnj'.  Ang.  Mil,  j>p.  M-PI. 

t  Ctattno  Aiiitrttt  MhIf.  UwIi.  IiibI.  WiwliltisUin,  Ifta.  p.  ID. 
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McRiorj-,  imitation,  im»ginntion,  nnd  tlx-  faralty  of  forming  roental 
liabitii,  exist  in  uirlr  lifv,  wEiilc  t)i<;  juilgtnciit  aiud  thu  ntmoDiDg 
powers  AK  (if  slower  gnyivtU."  Hence  \vss  ntU-ntton  should  be 
given  to  tlii;  <icvi>lo|iiiUTit  of  tbi'  rvuitoning  fiieulltts.  than  to  tfaotw 
of  olinerviitioii :  tli«  jtivwnilv  iiH-iimry  kIioiiM  bo  stonil  nitiHT  with 
facts,  tliiui  with  priuviplt*:  and  Im  vuiidu[un<^<d  i\»  iniiwhicvous  "the 
pm[K«itioii  fmiiionlly  iidviiiK-ol^  thiit  thu  chilli  i^fioiiht  Id;  tniight 
noUiing'  hut  wliiit  he  van  fully  <roni|)nOi(;iu],  and  tliv  vnik-avor  id 
flcconfantx'  with  this,  tn  invert  the  oixlcr  of  nuttirv,  imi  attempi  tt> 
imiKirt,  th<iHC  thiii|Tii  wlticli  cannat  W  l»iig)it  ut  nil  uirlv  iigi^,  iwd  to 
m^liKt  l)ius«^'  whicli  at  tlii.'*  period  of  lifu  tho  mind  ix  wvll  tulitptvil 
to  receive.  By  tliis  mode  we  inny  iiidcei]  produce  rcnuirlcnhly 
intelligent  ohiliJren,  who  will  b<!«inn!  reniarkiihly  f«-hle  riu-n.  Tlie 
order  of  uuturv  is  tliat  of  urt  bvfurc  st^ieoti!;  Ui«  entire  concrete 
first,  and  tite  entire  al«tlrart  last.  These  two  extremes  should  mn 
gradually  into  each  other,  the  eourae  of  iiiHtruotion  heooming  more 
and  more  logii^l  as  the  pupil  ad\'anres  in  years." — "The  eultiva- 
tion  of  lite  inuigination  should  aW  lie  eon.tidered  an  essential  pofi 
of  a  liberal  education:  and  tliis  may  be  npread  over  tlie  whole 
oouree  of  iiiHtruiition,  for  like  the  reesoning  faculties  Ll>e  iraagioatioa 
may  eontinut>  to  be  improved  until  late  in  life," 

Applying  thin  same  reasoning  to  tiie  moral  training  of  youtli,  he 
eonsidervil  that  (ita  in  tin-  inlellentual  eulture)  the  ohjn-i  siiuuld  he 
"not  only  to  tt^K-h  the  |iiipil  how  to  Ihinic,  bullinw  io  act  and  Utdo; 
placing  grmt  M.Tess  njiori  the  early  education  of  the  habits.  -  -  - 
We  anjfrefjneridy  n-ciuired  to  ail  fmm  the  impulse  nf  the  inonKtit, 
and  Iiave  no  time  ti>  ili>(hicc  our  coiirxe  from  tlie  moral  print^plu 
of  the  act.  An  imlividiial  cun  be  «ducat4xl  to  a  strict  n^;ard  for 
truth,  to  dwds  of  couragtt  in  ri'scning  otiiere  frtvm  dnnpT,to  nets  of 
benc\'olcnor;,  gi'iK'rot^ity,  and  juBtiw.  -  •  -  Tlu- future  character 
of  a  diild  tuid  that  of  the  man  also,  is  in  most  cases  form«l  prob- 
ably Iwfiirc  the  ngc  of  sevm  ywirs.  Pn-viously  to  this  time 
iniprwwiorw  liuvo  bt-en  miuk'  wliicli  shall  Mirvivc  amiil  the  vica»i- 
tud<!'  >'(  life,  niniil  all  the  iutlucnoM  to  which  the  individual  may 
be  aubjceti-d,  and  which  will  outcrop  lis  it  were,  in  th«  hu»t  stage  of 
hh  eartlily  exUtonn.-,  when  the  additions  to  his  dianictcr  made  in 
later  years,  have  been  entirely  swept  away."     Childhood  (he  inti-. 
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mated)  is  less  ih«  purmt  uf  mtinliixxj,  thnii  of  ttgbi  ihe  special  vkcii 
of  the  iodividuul  child  thougli  luiiff  Hulidut^l,  iWfnvUiiUM  Aim'Jvu^ 
and  re-ap[>uiriDg  in  bis  "second  cliildhuod." 

AEBrming  thnt  culture  is  constraint, — djuotion  nnd  diriTtion  iin 
expenditure  of  force,  and  extending  his  giMwndization  from  tlio 
individual  to  the  noe,  he  controverted  thv  idea  so  (inpular  witJi 
sonic  benevolent  entbusiasts,  tliat  tlicre  is  a  sgiontancous  tcndctinr 
in  man  to  civilization  and  advsnccn>i>nt.  Tbc  origins  of  past 
dvilixations — t^ing  a  compreheniave  glance  at  for  distant  human 
populations — have  bwn  sporadic  us  it  wen;',  and  thtir  prevalence 
comparatively  traiisitor)-,  "It  appears  thorefore  timt  civilization 
itself  may  be  considered  as  a  condition  of  unstable  equilibrium, 
which  requires  constant  eifort  tj>  be  sustained,  and  a  still  greater 
cCbrt  to  be  advanced.  It  is  not  in  my  view  tbc  'manifest  destiny' 
of  humanity  to  improve  by  tbc  operation  of  an  inevitable  nnvsisary 
law  of  progmss:  but  while  I  bcHevu  tliat  it  b  the  design  of  Provi- 
dence that  man  sboiild  be  improved,  this  improvement  must  be  the 
neolt  of  individual  effort,  or  of  the  combined  eflbrt  of  many  indi- 
viduals animated  by  the  same  feeling  and  eo-opcrating  for  tbe 
attainment  of  the  same  end.  -  -  -  If  we  bow  judiciously  in 
the  present,  the  world  will  assuredly  reap  a  lieiieticcnt  barveit  in 
the  future:  and  be  has  not  lived  in  vain,  who  l6a%'es  behind  him  as 
his  successor,  a  child  better  educated  —  momlly,  intellectually,  and 
physically,  than  himself,  From  this  point  of  ^-iew,  the  responsi- 
bilities of  life  are  immense.  E\'ery  indi\'idual  by  bia  example  and 
precept,  whether  intentionally  or  otherwise,  docs  aid  or  oppose  this 
important  wx>rk,  and  leaves  an  impress  of  character  upon  tlie  suc- 
ceeding age,  which  is  to  mould  ita  destiny  for  weal  or  woe,  in 
all  coming  time.  -  -  -  The  world  bowf-ver  is  not  Iri  be 
advanced  by  tbc  mere  apjtlication  of  trutlia  already  known :  but  we 
look  forward  {particularly  in  physical  acienoo}  ta  tliC  ciH>ct  of  tlio 
development  of  new  principles.  We  have  wanwly  as  yrt  read  more 
than  the  title-page  and  preface  of  tlie  great  volume  of  nature,  and 
what  we  do  know  is  as  notliin)r  in  comjiarii^on  with  that  wbielt  may 
be  yet  unfolded  and  applied."  • 

*  ifwrrd.  Aaor.  A'li:  Eitiieallon.  Ith  Hcmlou.  WiulilnKlDn.  D<w.  W,  IJVM,  pp.  IT-SL 
Tliv  prwnont  tliututht  thnt  humnii  I'lvtiltMlton  l*iui  ■rtldcliii  <mi(I  a»«>r(ysl  con- 
dlllon,  weiild  imtin  to  linvii  n  midei-iilvc  ir«nrtDi  on   Uie  Iwo  KrMt  theatlM  of 
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Experimad*  on  BuU/linff-Stotif. — In  1 8J)1,  a  series  of  cxpeiimento 
on  tlti^  .-ilTi-ngtli  of  ditferoiit  UintU  of  builiihig'Stoiie,  wae  nndertokeo 
by  Hrnry  a:*  otie  nf  a  coniinireioii  appointed  by  the  Preadenl, 
having  referenoe  to  the  marbW  nflercd  fur  tlie  extensioa  of  the 
Unileil  Siat<?s  Capitol.  Si>ednwnsof  (tie  difl'erent  aamples — accu- 
rately cut  to  cubical  blocks  oue  inch  and  a  half  in  height,  were  first 
tried  by  interprj^n);  a  thin  sheet  of  lead  almvc  and  below,  between 
the  bltxrk  and  the  sttrl  pl&tMf  of  the  crui^hing  dyniunoiiK-tcr.  "  Thia 
wu  in  aenotxlance  with  u  plan  adopted  by  Iteoniv,  and  thai  vrhiiJi 
appears  to  have  been  use<)  by  most  if  not  nil  of  the  »ul>>>C<|U<-»t 
expcrimeutent  in  revonnOies  of  t}ii»  kind.  Some  doubt  however 
vt»  expressed  ati  to  tlic  action  of  iiitcriK>!«e<l  lead,  wIii<-Ji  indund  a. 
series  of  ex{>i'rimeiitti  to  M'ttle  thix  ■(iie^lion;  when  the  remarkable 
lad  waft  di8i.uvert-d  tlmt  (he  yielding;  and  approximately  eajuable 
pn»mrv  of  Uic  l«id  cmuHti  ibe  riotie  to  give  way  at  about  half  the 
prepare  it  wouki  Mi.iliiin  wiilioiit  i^ueh  an  inIer]Mi6ition.  Fur 
example,  one  of  the  enbi>  pni-i.-'cly  similar  lo  anotlier  whieb  with- 
stood a  jirrasure  of  iip\i'ardii  of  60,0(10  pounds  when  plaf«d  in 
immediate  eontaet  with  the  nleel  piales,  )^ve  way  at  abotit  30,000 
pounds  witli  li»d  interjKiiiiil.  This  iiilensUng  faet  waf  verified  in 
n  «!ri(a  of  exiK^riim-nls  enilinM'injr  Mmijilu*  of  n<nrly  nil  tlie  mar- 
bles under  trial,  mid  in  no  case  did  a  single  ex(«i>tion  occur  to  vary 
tlie  ixMult. 

"'Ilie  expliniiitjon  of  this  striking  plieuomeiion  (now  tiiat  tl>e 
fact  ii  known)  i»  not  difficult.  The  ittouc  tends  to  f^ve  vny  by 
bulging  out  in  tlie  ci-ntro  of  cneh  of  its  four  {H.-rpeadii-nlnr  fanv, 
and  to  form  two  pyi-ainidul  iij^unw  with  thrir  apin«  iipiKiseO  to 
eaeJi  other  at  the  ctmlrc  of  tlie  cube,  and  their  buM«  againttt  the 
•teei  plates.  In  the  ^aise  where'  rigiii  i-qnnble  prcs»nre  \»  employed, 
•8  ill  tliiit  of  the  thick  steel  pIiiU^',  nil  pitrl«  nin;<t  give  way  together. 
But  in  tlmt  of  a  yiV/riiny  etiuuble  pressure  as  in  the  eaife  of  inter* 


itevelt^nmnt.  Dud  mtuilon.  to  tvnrruUf  mntDuixInl  by  Itio  (Uporfldn).  What  tnaf 
b«  (allod  Uiu  nullnil  iltiTcii'iin?  birlwccn  ihcic  iwii  tIcw*  oT  orvuilc  rxlnitilna,  M 
tbst  itiu  fbriiiifr  iLMciiiii^H  iiij  InhcriTit  tri>'Bt4rrl{Mui  l4-ii<li^ic]r  to  pixnfrfl<m.  VtiiMi 
motto  U  cvtrr  "rirrlalor:"  while  lli<*  Initcr  nnunmi  ■  CFU*r>l  Ivndnicj-  to  vut- 
nUon  witliln  moilprnU!  limits  in  indcnnlto  illrMnoiu:  m  IIiaI  cinoikin  l>  ma 
mon>  nominl  llino  iliirnulntlnri,  nml  liiUriil  mn^  Iip  n«nrdnl  ni  rtinr  iieil  tiii«« 
•iiwvlloual,  »larr  ail  i<vvr>  ii|iwiinl  wImhu  iLlli&lrH^I  liy  Xh*r  ftw,  lli*r^  hn>  firulvlilf 
man*  nirtbirr  dlcnmluna  iloviiwiinl  Uiiiri  tii>wiinl,  tli«  niotto  In-lng  FVor  ~apni)r.~ 
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[Kwpfl  Iciwl,  flie  slnne  first  gives  way  ninng  the  oiit«>r  linwt  or  thtve 
of  IcAriL  rftiii^tance,  and  Uifi  rcniaitiiiig  jirft«>itre  must  txt  siisIaitii-Kl  by 
tJtc  cctitrnl  portions  nrouiid  the  vertiml  axis  of  the  culto.  Aftur 
tilt-*  importunt  fiwl  wiu*  i-Iwirly  tK-h-rmined,  Iww]  niul  atl  ufhcr  intvr- 
IKWtil  vuhsbiDoc:*  were  il warik'i],  nml  n  nit-llKxl  dcvi.*t>(l  by  which  the 
upper  nnd  lower  surfaoi.'^  of  the  oiilxf  wiihl  Itc  gTOimd  into  perfect 
llch^in,  -  -  -  All  th(-  »]i<-i-iiiieii.'«  Ui»Ut\  vera  »ubjn-Uil  to 
this  pm««*,  niwl  on  th^ir  cxiwuiire  to  prt'swiire  were  fotind  Ui  (jivc 
conconlaiit  rtwiilti<.  The  rnwhtiij;  fone  sustained  was  therefore 
much  grt5it*T  th«n  th»t  hi'it-tofore  givrn  for  the  wime  material."* 

In  the  ssimo  conirnuniaition,  interesting  remarks  are  made  on  the 
tertmle  strength  of  nuittTials,  purliiL-ularly  the  melul?'.     "Ai-cordiiig 
to  iht'  views  pre«cnt«],  the  diffcreucc  in  the  li^nacity  in  *ti.icl  and 
lead  dix«  nut  consist  in  the  attnu.'tivc  coho<ion  of  the  atoms,  but  in 
their  ntpnbility  of  slipping  upon  each  olhor:"  that  is  on  the  dilTer- 
ence  of  laterai  arthrsion  of  the  niolecukv,  m  exemplilied  in  icv  and 
■water.     A  bar  of  soft  metal — ns  haul — snbjectetl  to  teuf«ilc  strain, 
Ijy  reason  of  the  (jniiter  fnviloni  of  the  exU-rior  layer*  of  mulc- 
cales,  exhibits  u  &tret<.rhiDg  and  thinning;  while  Uie  interior  mole- 
cules being  more  eonfinod  by  the  »urn)nriding  prejwnre,  are  lei« 
■mobile,  permit  Icse  elongation  of  the  niu»s,  and  arc  therefore  the 
first  to  commence  breaking  apart.     Aecortlingly  ou  ultimate  sepa- 
ration, each    fragment   exhibits  a  hollow    or   eup-Iike    surface  of 
fractare,  where  the  interior  portion  of  the  material  has  first  parted: 
the  depth  of  the  eontwvity  being  some^vhat   pm[>ortioncd  to  the 
malleability  or  ductility  of  the  sulwtance.     "With  sohstanees  of 
greater  rigidity,  this  effect  is  less  upptirent,  but  it  exists  even  in 
iron,  and  the  interior  fibres  of  a  rod  of  this  metal  may  be  entirely 
separated,  while  tlie  outer  surface  jiresents  no  appearance  of  change. 
IVom  tliM  it  would  appear  that  metals  should  never  be  elongated 
by  mere  strctching,  but  in  all  rosea  by  a  procesi  of  wire-<l rawing, 
or  rolling.     A  wire  or  bar  mu.-<t  always  be  weakened  by  a  force 
vhicli  |M'i-[nani-ntly  increases  ii8  length  without  at  the  same  time 
<:ompressing  it,"  t 

■  AwMnl.  ^tn.  ^uoo.  ProvlilonM.  Aug.  LSEQ,  pp.  IIU>1U. 

tThU  o?nrlua1oii  1h  nctt  nt  iiU  tti  (/|ijtii*11.1nTi  Ui  tlio  HRiwrtAldrfl  tlwt  <tt  tli# 
Imvaucd  ■trcnmli  impurictt  to  an  iron  rod  by  "thcnnolenilon."  illvcovvnd  bj 
ProdMBOrWAi.Tiui  R  JonsAOS.  In  IHStl.  (Jotimnl  nf  FrtinkHn  Iwilituir.  Oci.  ISn,  VOL 
xxtr.  D,»L  pp.  S»}-1W.) 
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liffiirmiuirK  ICrprrimciU. — A  iio\i;l  projccl  for  U»«  ni'lifK'Ution 
of  «pirit«  by  the  tuniple  prootiit^  of  yiUttio  itcjKirntioii  of  iLe  alcohol 
and  water  l>y  tlio  »\rir*.*  of  llicir  f^t-ifii;  gnivilits  wtiwi  ex[Kitt6i]  in 
luiig  <x>liiiiui»,  i>nNlu<-(!(l  ill  1 85 )  a  I'uiiHklu'abk  .WDHatioti.     It  wa^^ 
»llfgi-«l  ill  vuriijib'  piihlinitlom  by  tho)«c  ial«n«>ted  in  Uie  new  eiite^H 
l>v'm;  ibat  liie  coercilivt-  comjircnslon  exerted  by  the  water  in 
long  liydne^taiit^  ixjIihuu  greatly  luroeleraled  the  displacemcut 
.str|iiiratioii  tndiioiHl  by  grnvtiaiioii,  and  tbat  only  a  few  boure 
ntxt^AMU-y  til  i'Oinplete  thti  prooee,  if  the  depth  of  the  liquid 
MiflU^icntly  griMl.* 

A  [inU'iit  wan  obtained:  aRidavtt^  and  samples  fully  attested  tbe 
woink-rfiil  frticif-iiiy  ti'  the  pi-fH'ess;  and  only  iJic  co-operation  of 
ooiitiding  <iipitulist.'«  wan  m|iiired,  to  realixc  fabuloai  profit^-. 
aidxt  It  iiiiiiiiifacturing  iiiiil  ooinnien'ial  revolution. 

Siiiply  ii)  tlic  intcrcTil!*  of  trutli,  Henry  undertook  tl»e  mruful 
investigation  of  tliin  surpriKing  prclonsion.  One  of  llie  towt-r» 
the  Sinidisoiiijin  Hnlidtng  Mip[ilicHl  n  iiMivc.iiieiit  wvll  fi>r  lliv  exjKT 
nwnt,  nmily  uucu«ibk-  throughout  its  height.  ''Amtii^  of  stc 
iron  tiilK'Tt  of  alwiit  an  intli  uiid  n  hnlf  lnt(.'rnskl  diainvtvr  form 
the  colunu);  the  total  length  "f  whlcli  was  one  hundrtd  ium!  si^j^ 
foet.  Four  fito]>H?uek)i  v,vk  providixl;  ouc  at  the  bottom,  ou<i  abuii^H 
four  fwt  from  tbe  top,  luul  iho  other  two  to  the  inlermwlJate  itpace 
etjually  divided  or  nearly  so."  Very  lareful  hydrtmiettr  aiwl  tber^ 
mometer  registers  were  made  at  increasing  intervals  of  time, 
lost  being  tbat  of  nearlj'  half  a  ywir;  a  portion  of  tii«  reserv 
liquor  being  simultaneously  teete<l.  The  result  stated,  is:  "There 
is  not  tbe  slightest  indieation  of  any  diflerence  of  density  between 
the  original  liquor  and  that  from  the  top  or  bottom  of  tbe  column, 
after  tbe  lapse  of  hours,  days,  weeks,  or  months.  The  fluid  at  the 
bottom  of  the  tube  it  must  be  remembereil  was  for  five  montiis 
exposed  to  tJie  pressure  of  a  eolumn  of  fluid  at  least  one  handred 
feet  high."  t 
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■An  Inoldoilal  mnnrk  In  Umrtln'ii  "  TlmiillMxik  of  ni«aiIMr)r"  ■!  ■iiii>l  to 
Mina  color  of  plkunlblUty  \o  the  kIic-i»p.     -Brnncly  kept  Id  tMkt  UmMltf       _ 
tain  •  frmN'r  |irrtpfjrll<i»  iit  Ji7>1rlt  hi  llif-  uppir.  and  of  wnlHr  In  Ih^  low*>r  fBrt^** 
GiDPlln's  Uandtiook.  Truiulnlnt  by   Uvary  Wiills.  LDDdou,  IMl.  fmn  ).  UM.  «,— 
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Su^urh-aeirl  IlaromeUr. — In  ISM,  Henry  Iiad  conBtruoted  fr>r 
tiw  Scnithmniaii  Iii^tiintion,  at  ilie  ttiigge^iioii  of  Protcantor  0(x>i^ 
C.  Sdiacffer,  a  Iitrj^  «ulpliiirii>iu't<l  lutnuuvU-r,  whotut  calnmn  \)eing 
moru  tliaii  ncvtm  \innn  tlic  iK'i^hl  iil'  tlii^  iiiKn-iirial  I'ohinin  (about 
I8(  feet)  guvx  ttirri>|nin(Iiiij^Iy  wiImj^-*!  iiriil  ^■iiMttvo  iiiil'Hntians. 
Water  iKiroint-k-rw  with  vi«t<Tiu«  prutLtit^xl  by  wJI,  (ok  thai  t-ooslnwtt.^ 
by  Onnii'll  for  the  Ruyul  Society,)  Imvf  ulMruyst  [>rovwI  iiiMiiblr. 
With  rcfurtacK  to  suli>hui-ic  acid,  "Tim  aiWiiaUijifX  of  tliU  liijuict 
aie:  1^  that  it  gives  off  no  appreciable  vajwr  nt  wiy  utmoi^hcrtc 
temperature;  giid  2d(1  tlint  it  does  not  al)6orb  or  tnnigiiiit  air.  Thv 
objections  to  its  use  arc:  Irt  the  liability  to  accident  from  the  cor- 
iwiive  nature  of  the  liquid,  either  in  the  filling  of  the  tulw  or  in  its 
eube«|Uent  breakage;  and  2iid  its  IfBnity  for  moisture,  which  tends 
to  produce  a  change  in  specific  gravity."  The  latter  deft«t  was 
obviated  bv  a  drying  appamtus  com^isting  of  a  tubulated  bottle  con- 
taining chloride  of  ralcium,  and  connected  by  a  tube  with  the  glass 
bottle  forming  the  reservoir,  which  excluded  all  moisture  from 
the  transmitted  air.  "The  glass  tube  [nf  the  barometer]  is  two 
hundred  and  forty  inches  long,  and  three-fourthi.  of  an  inch  in 
diametiu*;  and  is  inclrtsfd  in  a  (-ylindrical  bmas  nix-  nf  tin-  sama 
length,  and  two  and  a  half  itichei*  in  dtanieti^r.  The  glas^  tiilw  i^ 
eecured  in  the  axis  of  the  brass  caso  by  a  number  of  rork  (vtUars, 
placed  at  intervals."*  This  Imronu-ter  eontiniml  in  ^inciv.'tifiil  mxl 
satisfactory  use  for  many  years;  and  had  ics  readings  eoimtondy 
recorded. 

Of  several  of  Henn-'s  courses  of  experiments,  uo  <letails  have 
been  published;  and  his  original  notes  appear  to  have  perished. 
In  IStil,  he  made  a  number  of  experiments  on  die  elTeets  of  burn- 
ing gunpowder  in  a  vacuum,  as  well  as  in  different  gases. 

"A  series  of  researches  was  also  coranienced,  to  determine  more 
accurately  than  has  yet  been  done,  the  expansion  produced  in  a  bar 
of  iron  at  the  moment  of  magnetization  of  the  metal  by  means  of 
■  galvanic  current.  The  opportunity  was  taken  with  tlie  consent 
of  Proft^or  Bache,  of  making  these  experiments  with  the  delicate 
iiKtrumeutb  which  had  jtrcvioiisly  been  employed  in  determining 


■  JVeconl.  Am.  jUmc  AlbMiy,  Aug.  lS3a,  |ip.  lU-Ul. 
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the  vaiyiiig  l«ngth,  iimlor  liifii-rnit  tem[H>n(ture»,  of  the  mowaring 
appaniuii  of  tlic  Iww  lim^  of  tJic  L'liitfd  9tnt«*  Const  Survey."  • 
Tilts  wotidcrfiilly  tiii<Tiwc(>[»ic  inciisiiriitfr  upjHiniltis — deviled  by 
Mr.  .I»M^>li  Soxton,  wax  i»|i»lil('  nf  <lrKtiii)riii^hing  ( liy  nicaii-t  of  tlte 
light-ray  iudex  of  ibi  ctnitad  n-tlt.i-U>r,)  a  diiti(-iii<i<>ii  o<{ital  to  a  half 
ivav«-lenglh  of  average  ligjil,  or  the  100,OOOlh  part  of  an  inch. 
The  long  under-ground  vaults  of  the  SriiithMniiaii  IttitldlDg  ha\'ing 
bc«n  selected  tm  a  aiiitalile  |>Ih<^  fur  the  pn-ciM'  vtrriHintion  of  tlie 
residual  ro-eiiieieiit  of  n>inp(.-n»a(i.^l  ((■nijwrarnre  expansion  of  the 
base  rods  of  the  Survey,  the  upp«>rl unity  \nw  M^izcd  hy  Henri-,  at 
the  terminatinii  of  the  inve^igatioii,  to  a[>ply  the  Hariie  d<y1i<nte 
ajipai'atuB  to  tJie  determination  of  the  polari»Ml  or  magnetic  expan- 
aon.  The  results  of  these  delicate  and  interesting  inveeligatioDs 
are  lost  (o  the  H-orld. 

In  Icse  tlian  six  years  from  the  time  of  these  r»«irchi«,  he  niu 
called  oD  to  luourii  th«  death  of  his  life-long  intiutiitc  and  hoaored 
friend,  who  had  always  exhibited  so  brotherly  a  sympatliy  and 
co-o)K'ration  with  his  ow^n  varied  hiborg.  In  consequence  of  thct 
event — the  death  of  his  friend  Professor  A.  Dallas  Bachu  in  1867, 
Henry  vraa  choeen  in  18(58,  to  be  his  successor  as  President  of  the 
National  Academy  of  Sciences,  At  the  request  of  that  body,  be 
prepared  a  eul<^  of  his  friend  the  late  President,  which  was  read 
before  tiie  .\cadeniy  April  16lli,  1869.  In  grateful  acknowledg- 
mi^nt  of  the  wise  counsels  and  \'aluable  servioes  of  Dr.  Ilaijie  a»  one 
of  the  Smithsonian  Kt^nls,  he  obser\'ed:  "In  184fi  he  liad  been 
naiued  in  the  act  of  incoqwration  as  one  of  tlie  Regents  of  the 
Smithmnioii  Institution,  and  by  successive  re-election  wa»  continued 
by  Ctmgn9»  in  this  office  until  his  death,  a  period  of  nearly  lw4-ntr 
yenr^.  To  my  that  he  a'winted  iu  .'shaping  tiie  jxilin'  of  tlte  i-^Mob- 
li»ihiiM-nt  would  not  be  enough.  It  was  almoHt  cxclumvely  through 
hii*  predoininafing  influence  that  the  policy  which  has  given  the 
[ti^iuitioii  ilj»  [fftsent  celebrity,  was  after  niudi  opposition  finally 
adopted.  -  -  -  Professor  Bacbe  with  peraistent  firmness  lem- 
perwl  by  liia  usual  moderation,  ailvomted  the  appropriation  of  the 
proceeds  of  the  funds  prini.^pully  to  tlie  plan  set  forth  in  the  first 
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xapcrt  of  tbe  Seontuy.  immely  <>f  i>iinr>iiniging  and  supporting 
originiLl  nwcnrdi  fn  the  <iifli'i*nt  bnmoIiBi  nf  eck-nce.    -    -    -    It 
-would  be  <]inicii1t  for  tin.' Swntlory — howvvr  unwilling  to  intrude 
anylliiiig  pCDHinnl  on  tlii»  ocviuion,  to  forltcor  iiiotitioiiin^  ttmt  it 
■%viw  witin-ly  dm-  u>  tlic  j>fi»iiiu«ive  inflitenro  of  Prof(w*(>r  Bndic,  thiit 
111'  WHS  induird — nlmuHt  apiinitt  liis  own  better  judffincnt,  to  Uiivo 
tho  qiitct  pursuit  of  Hriemv  and  tlio  congtmiai  employment  of  col- 
ic^ in«trurtion,  to  Btwunx?  tlii?  liiborioue  and  rBsponnihlc  dtitiiv  of 
the  oHioc  to  willful  tlimiigh  the  partiality  of  fritmibhip  he  hml  been 
calletl.    Nor  would  it  bo  poosible  for  him  to  abetain  from  aeknowl- 
edgiufs  with  heart-felt  emotion,  that  lie  wns  from  first  to  last  rap- 
ported  and  sustained    in   his  diRiciilt   position    by  the  fratema] 
sympathy,  the  prudent  counsel,  und  the  unwavering  friendship  of 
the  lamented  doecaMd."* 

Many  minor  eontributions  in  vuriotw  fields  of  sdcntifie  observa- 
tion, must  hetv  be  omitted:  but  it  would  be  inexeusublv,  in  this 
place  and  on  this  occssion,  to  iiqileet  n  rcferwieo  to  the  active  part 
he  took  in  the  organirjition  and  advancement  of  this  Society;!  and 
tiie  uiifliiggtng  interoft  ever  exhibited  in  its  prooefiUngis,  from  tho 
elate  of  it«  etiuvocntion,  Mnreli  13th,  1871,  to  that  of  hi»  hi^t  iIUkms. 
All  here,  remvtnlKT  with  what  puiietnalily  tic  nttciidwl  the  mevt- 
inge  —  whelher   of   the   executive  committet-  or  of   ihe   wciety, 
ufMletycm^d  by  End  emeu  cieu  of  tlie  weather  which  often  kept  awiiy 
many  much  younger  member.     All  hero,  recall  wilh  whnt  unpre- 
tentious iT''n<ltitow  ho  eommunicnted  from  his  rich  ston^'tf  well- 
^igatnl  iW-ts,  olMcrvations — whelhcr  initiaton,'  or  suppkincntary, 
od  aliiKcit  cvcr%'  topic  presented  to  our  notice;  how  apt  his  illustni- 
tvoBsnml  Hupi^'^tions  in  our  spontaneous  diseiL'>sions;  and  with  what 
Dti&iliii^  interest  we  ever  listened  to  his  words  of  ex|)oition,  of 
kiiDwItilge,  iin«l  of  wisdom;  ulleninei«  which  we  flbill  never  hear 
()fWii;  and  whii.-h  unwritten  and  unrecorded,  have  not  been  even 
n|»nnl  in  nii  abstract. 


-  IUvra|Atn>r  Itfmtn.  Xal.  AmA  »i.  vol.  \.  pp-  m-aU.  RffMibmbM  la  tho 
^<^^K^M  lOjtHi  mr  1«0.  pp.  <II-11IL  Th»  fiilli*r  or  rmfnuor  KArnK—RI'lun] 
■■K  ■■■  ■  HHi  of  U>a  UBl>  ilniMlilor  erf  Urn  IlluaUUnu  BSKJAHin  I'luxiCi.tS, 
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Ibntf/f.  of  informatiott. — It  vraa  not  alonci  in  those  phyacal 
liruiurliFFi  of  knowledge  to  which  Ito  liatl  nmde  direci  oH^Dal  con- 
Lribulioiiis  that  the  loenlal  arlivities  of  Henry  were  faniiluirl;r 
exercisMHl  ami  rtinsjiH-innL-ly  e\liibilc<].  Thore  was  iwarpeK-  a 
(Ie{Kirt]iKni  of  iuti^llf^Iititl  {fursiiit  in  whioh  he  did  not  fee]  and 
niiinitt«tft  i^yniiutht-tiv  inter(«l,iuiil  in  which  he  did  not  follow  with 
a|>]>nK^intivo  gnL-<|i  iu  hiulinj;  (^■iicralimijunii.  Holding  evc^r  to  iIip 
anily  of  Nmuru  tta  thi>  cxjin.';«<ioii  and  rumI  dinxt  i  II  iL-^t ration  of  the 
XJnity  t>f  its  Autlior,  lie  believed  that  eveiy  new  fact  diAoovered  in 
any  of  natnre's  fiehU,  would  nltii»at<>ly  he  foioKl  ti^  b<r  in  intimate 
cvrrvlutioii  with  the  laws  pii^viiiliiig  in  ollitT  iivldi'— sji-niingly  tlie 
mct>t  distant.  *  To  his  larg«  coinprehenHion,  nothing  wa^  iiiiifrnifi- 
cunt,  or  unworthy  of  ronsiderutiou.  He  ever  iiought  however  to 
look  beyond  the  aaxnaiued  and  isolated  or  vliu^lietl  fket,  to  its 
luilMM.'dent  cause;  and  in  opposition  to  the  dogma  of  C<>nit«,  he 
averred  tliat  the  knowledge  of  facta  ts  not  ecifjux,— that  tlK#v  an.> 
merely  the  nrnterials  from  whieh  its  temple  is  (Ktnstructed  by  the 
general i/Jitiuni^  of  Migseious  and  iitt^T^tcd  «peeulation. 

Among  his  earlier  ntudics,  Chemistry  oceupiwi  a  prominent  ]>l«cc. 
The  youthfiil  ne^iifitHnt  in  the  lalwRitory  of  his  former  Iiwlriwlor 
anfl  WKr  honored  friend,  Br.  T.  Rornt^'n  Bfck,  and  Inter,  hiituM-lf 
a  tcaehcr  of  the  art  and  knowledt;e  to  otliers,  a  skillful  uianipulator, 
an  aeute  analyst  and  investigator  of  re-aelions,  he  tieemed  at  first 
destined  to  become  a  Ipader  in  ehemiail  rtseareh.  Like  Newton, 
he  endeavored  to  bring  the  atomic  combinations  under  the  oonoqv 
tion  of  physical  law?;  believiiii;  this  essentiul  to  the  development 
of  clieraislrj-  as  a  true  seieuco.  He  always  kept  himself  wcll- 
infonoed  on  the  progress  of  the  more  recent  doetrlnes  of  <]uanti\'a- 
lenre,  and  the  newer  system  of  nomenclature. 

He  had  also  jiaid  iv>nsiderable  attention  to  pi-ology;  with  it« 
reUlions  to  iKiloeontology  on  tJ»e  one  side,  and  to  phy^cul  geography 
on  the  other. 

■"A  pruiii-r  vlnw  oT  Ihp  ivliillon  of  i-rUxiiii  luiil  nn  will  (nabl*  lilm  (Ilk* 
mulorl  to  ■«  llial  Lli*  una  li  ilcpendonC  on  thu  otber;  naA  thai  OBoIi  hvukch  of 
Uio  ■tiidy  i>f  nalur*  In  Inllniauly  coudccIoI  wllb  rvrry  otBeir."  MyihulnBqt 
1,-rporl  riir  IKR.  p.  Il>.)  "Tli«  KUtoinwil  e»iiii»t  b*  (•»  otlaa  rvpaoMd,  thM  MUA 
tintnch  of  IcnowlrdEP  In  wnnpctccl  «lUi  «T«rx  oUirr.  and  Uial  uo  Uchl  oa  b* 
CKlnnl  In  nnurd  lo  uni>.  wlih'.li  1>  nut  rafleetMl  u|ion  all."  lAuilAMnfm  Mipart 
Ibr  IKW.  p.  lO.) 
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As  intunated  in  touching  i>]>»n  the  stimiHiis  given  to  "«rch»- 
olopoa]  work"  hy  the  Sn]itli>ni)inii  publicatioiiri,  (anlf,  )>,  290,) 
Henry  ever  displaved  a  warm  aym|>athy  witti  reeeardiGB  id  Aotliro- 
pology;  and  h«  would  pleasantly  justify  this  partialitj*  by  repeating 
tbe  fiuniliar  "Aomomim"  of  Terenw,"  A  student  of  the  "com- 
parative anatomy"  of  ethnolt^-, — of  tJie  obscure  bat  cumnlative 
traces  of  a  remote  huniAn  HnO'-stry, — and  of  tlie  curious  relics  of 
social,  ci\Tl,  and  religious  cuatunis,  apparently  derived  from  distant 
or  from  vanished  rac^  he  amassed  a  fund  of  well-digested  informa- 
tion in  these  alluring  fields,  to  be  appreciated  only  by  the  specialist 
in  such  pursuits. 

Familiar  with  the  detail-i — as  well  of  astronomi<nl  obser\'ation 
as  of  the  mathematical  proeessts*  of  reduction,  lie  would  have  done 
honor  to  any  Oheer\-atory  placed  under  his  oharge.  He  was  lenient 
in  his  judgment  of  the  anci<-nt  sIar-wonthipp«-.R4 ;  and  wait  alirays 
greatly  attracted  by  astronomical  discoveries.  As  already  men- 
tioned (anf«,  p.  239,)  he  deliver^t  in  1834,  a  course  of  Ijecturcfs  on 
Astronomy. 

Well  read  in  the  science  of  Political  Economy,  he  had  by  obser- 
vation an<l  analysis  nf  huniati  natun>,  made  it.s  in<h]('tlv(t  jiriiiciplfs 
his  own,  and  had  Ml'mRai  liim.'u-ir  ihnt  it:i  di'dutrlioii.'*  wt^nr  fully 
CDDfirmcd  by  an  int<.*lli^i'iit  uppn.ri»tion  of  Iho  (cacliin^  of  fiimn- 
H«  »ttriiiut<H]  lliv  liuiH'iituliUf  dlMrvgurd  of  iU  funda- 
I'tbctnnes,  by  niAiiy  of  our  so-<Ttl!ii|  li^gjiilatonf,  to  n  want  of 
Bcieniiftc  training,  and  couiiiMiufnt  wnnt  of  pvrcvptiun  and  of  failh 
in  the  dominion  and  autnnorny  of  niiliiral  law. 

A  goo<I  linguint,  he  watciicfl  with  a[>{ir(-<-iative  interest  the  pn^ 
nee  of  comparative  philology,  and  ibe  ethnolt^c  significance  of  its 
general izations,  in  tracing  out  the  affiliations  of  European  nations. 
By  no  means  negletti'ul  of  lighu-r  tilcratiire,  lie  enjoyed  at  leisure 
evenings,  in  the  bosom  of  his  cultivated  family,  the  readings  of 
modern  writers,  and  the  suggtalive  interchange  of  sentiment  and 
criticism.  Striking  passages  of  poetry  made  a  strong  impression 
on  bb  retentive  memory;  and  it  was  not  unusual  to  hear  him 
embellt^  some  graver  fact,  in  conversation,  with  an  unexpected  but 
most  apt  quotation.  With  a  fine  aesthetic  feeling,  his  appreciation 
aiul  judgment  of  works  of  art,  were  delicate  and  discriiiLinating. 
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Amoug  the  subjwts  to  which  ht-  had  pven  a  cloee  and  critical 
altention,  van  the  attractive  licM  of  Ardiit^ctuiv,  both  in  it«  his- 
torical iievelopment  tts  a  Fine-urt — symbolijiing  devotions]  senti- 
ment, and  in  ito  Utter  manifcstHtiun!;  as  the  application  of  anliqoe 
and  eclectic  forms  of  ormiineii tuition  to  utilitarian  structures.  His 
very  admiration  of  ancient  classic  and  gothjc  art,  made  him  intolei^ 
ant  of  the  servile  reproduction  of  Temple  and  Caiheiira)  stylea 
for  pui-ptisc!i  and  usee  to  which  they  were  wholly  uiisuiter].*  Aod' 
bm  wn»  severe  in  his  criticisms  on  the  to»  fretjuetit  practice  of 
wasting  a  lai^  portion  of  ilie  funds  hequtflthcd  to  scientilW,  edu- 
oitianal,  or  eJiaritalile  purposes,  on  ^howy  and  pretentious  piles, 
(the  inspiration  and  the  monument  of  an  ambitious  ardiilect,)  to 
Uie  pernianent  s]>o1iation  and  restriction  of  the  endowment  intended 
for  inlellectuat  and  moral  ends. 

Tfir  Reiffn  a/  Ixtw. —  Henry  held  very  broad  anil  detnded  vicwu 
as  to  tlie  reigu  of  order  in  the  Cosmm.  Pefining  si^eiirx-  a;*  tliv 
"knowlwlge  of  natural  law,"  and  law,  as  the  "will  of  Gixl,"  he 
wa«  always  accnstonu-d  lo  rfgaril  (hat  o»lerly  i^wjiiHicc  («ll«-tl  IIjc 
"  law,"  ».■<  being  fixed  and  immutable  as  the  omniscient  providt-iKtt  uf 
ibi  Divine  Author :  admitting  in  no  eauc  eaprine  or  vartablenew:  ukI 
he  would  ([uote  witli  expressive  emphasis,  Halley's  classic  lints, 

"Qiiiw  •Ititn  tirliT»inIlii  nrruro 

Flmciwt  Oianlpnmi*  Iccm  vIoIbtt  Cmlor 
Solult,  u-l«rnl<ruo  -ipriir,  ainUiiinliia  nilu" 


• 


•  "Tbf  Ornik  ii»ffhU*>ft  mx  iiiitmiiiii*lli<i1  Ijjr  nn j^  ci|>n<llllun  r>f  iilllllr.    An<il- 
tootUfc  WHC  vlUi  him  lu  rMlttf  a  Jlnf^rl,    The  Icmplu  v*a  £3nn«l  lo  snUIfy  tti«  - 
lulal«r  dcii7.    lu  mluiiiFil  i«n>  wcta  oxiiiilBltrly  niiUliDil.  ilnco  noUilnc  tali 
pCTltaUoi)  on  Kit  rI^ib  Hiiil  In  Viw  mwllnt  tinriipulHre.  r^inilil  mllHly  an  •ll-«orta( 
uiil  tvtUfAl   vy^.    It  Him   Intoiidcd    Tor   Pilf  maJ  worvhlp,  and  oot  for   iniaraal 
DM.    ...   T)in  uua  Ihorediro  lo  wlili'h  In  tiiailnrii  Uidib,  biilldliiKa  of  IIiIk  kind 
ran    tw  apptlrid,  ara  axiwiillnjl)!    Oiw,    ...    ilmlern    »ri4il(ectun   I*   not    itkn 
(■Intluc  or  HUlpturv,  s  'nni-nn'  ptr  eieetlmct:  Uic  objwl  oT  Iboae  lail«i'  U  la 
pmloui  ft  moml  omotlon.  lo  awaken  III*  Iccl1ni{*  nf  lli*  VTiMlmc  and  llir  t>«iu- 
Uta\:    Hiiel  v(i>   •<(m(loutl7  urr  wlivn    wu  oi'ply   ll>«M   pradni'Uiinn   lu  a  tnerely  I 
titlt[lai1an  purjKHc.    to  make  a  flnxcrpcn  uf  lEubmi'  Madonna,  or  a  oaod*!^ 
(•rum  iif  til*  utittitD  «r  Itia  Apnila  RnlvUlm.  waiilil  lio  tii  •li-lin»>  llu'an  rtiijaliillo 
production*  ol  ccnlat.  luid  do  Tlolmcp  lo  tli«  IWIIns*  of  Uic  culllralrtl  Iotct  ot 
arL   Modarn  bulldltii:*  uro  uind«  far  otlm  purpons  than  lirtlsUu  cHoct,  aitd  In 
thorn  lb*  iMUtotlcal   iiini4  Iw  Mitxinnnat*  lo  (tin  uu-fut;   lliongli   titn  two  May  ' 
RM-xlit.  and  an  IntcllTiTtuul  plroxurv  lio  tlcnml  ttam  n  nniM  o(  ailaptattaa  anit ' 
flUicB.   «iiiibin«t  niih   a  porcepUou  of  liBrmooy  of  part*,  and   lbs  boauly  of] 
d*<alL    Tbo  libtidlQyi  i>f  a  nmiTtry  and  an  hjp>  tbtanlrt  Tit'  an  rtlinolrinksJ  cip 
Mob  of  the  muito.  Iiablu.  arl>.  and  u-nitiucnii  of  ttir  ilmo  In  wlilpb  tbcj 
noCMd."    (A^oiwir.  .Im.  .(uw.ai  AIlHiny,  A(i(.  t«£.  pnit  I.  pp.  131,  Ui,  a»d  Jjwtfc-' 
joaani  HVport  (Or  MVI.  p.  2a.\ 
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The  doctnne  of  tlic  Hiw>lii(e  doniinion  of  law — so  opprefwive 
aod  alanning  to  many  cxixllciit  mirula,  was  to  him  acvontiugly  but 
n  ncoesmy  dcilitotioii  rmin  hi.«  tlifMilt^n  and  religions  faith. 

The  M-riuK  of  iuct«orologiatl  *»iay*  nlrcsuty  rolenxxl  to  an  «>n- 
tributcd  to  ihi-  j\4^vultiirHl  Ilepiuls  *if  llie  Coiiiruit»ioiicr  of  I'lil- 
0018,(011^,  p>.2ilO,)tiomiiK-no(:4  with  tliiK  :<triking  (iiiAMgi;:  "All  tite 
chutes  on  tlic  Hurfan-  of  lliv  uirth  Hn<l  ull  ihv  niovt;uK-ntj<  of  the 
btflkvcaly  bodio;,  arc  tlio  imnKxIiutc  n.'»iilt»  of  mitunil  fomv  lu-tJug 
ioaoconkoce  with  estubhshfJ  uud  invariable  Ijiwh;  and  it  is  only 
by  that  prcci.-^  knowledge  of  tlicse  \av/i-,  which  is  propi'rly  denomi- 
nated fideDoe,  tliat  man  is  enabkd  to  defend  hiniM'lf  ag;iiii»t  tlii; 
adverse  operations  of  Nature,  or  to  direct  her  iuiiutc  powers  in 
accordiuw--e  with  his  will.  At  firet  sijihl,  it  might  appear  that 
raetcintlogy  wa^  an  exception  to  this  general  proposition,  and  that 
the  change  of  tlio  weatlicr  and  the  peeuliaritieti  of  climate  in  difler- 
enl  portionii  of  the  earth's  nnrfaw,  were  of  all  thing?-  the  most 
uiK«rtain  and  iarth^t  removed  from  the  dominion  of  luw:  but 
scientific  investigation  establisheB  the  fact  that  no  phenomenon  is 
|j^misalt  of  Bixitleiit,  or  even  of  fitful  volition.  The  modem 
'  BCMtne  of  statUttcH  ban  revealetl  a  prmaneucy  and  an  order  in  the 
oocurreniie  nf  events  det>«n<liiig  on  conditions  in  which  nothing  of 
Ihift  kind  eotiUl  have  bi^n  -lupjiosod.  Even  those  occurrences 
which  »ei.'ni  to  be  U-AX  to  tlie  fnte  will,  tlie  pawion,  or  the  greater  or 
\i»  inivUigt-nn-  of  mon,  are  under  the  control  of  laws — fixed, 
immutable, ami  ot^imHl."  ^Vnd  after  dwelling  on  the  developments 
and  sigiiifKwia:  of  moral  stjitiirtiw,  he  adds;  "The  a.itoiiisbing  faota 
«r  thi»  fla^  k^d  us  iuevitiibly  to  the  oonclu»ioii  that  all  evcntn  are 
govenml  by  u  Supreme  Intelligt^uve  who  known  no  change;  and 
that  under  tlie  suniu  conditions,  the  sumv  rcsulle  are  invariably 
produLvd."  * 

Organic  Dynamicf. — Tlie  conlcinplalion  of  these  uniformities 
Uadii  natiimlly  to  iJie  great  modem  generalluition  of  tlie  oorrelation 
of  ull  the  working  cnciipcs  of  mitun.-:  and  thii<  to  li»e  Rubjeet  of 
organic  dynainitv.  "  Modem  ncientv;  bait  eHtubli^<.tl  by  a  wide  and 
<«rcful  induction,  the  fact  tbat  plantt  and  aniinali*  consist  prinei- 
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jrally  of  snlidiRed  air;  the  only  portions  of  an  carUtv  chsracter 
which  enter  into  their  mnipasitjon,  being  the  a-ihes  that  retniuii 
iift<T  ooinbwstion."  Some  ten  years  lieforp  Uiw,  or  in  1844,  (as 
aln-ady  nolicW  in  an  i-nriier  part  of  thli  memoir, — ante,  p.  273,^ 
Henrj'  had  very  clearly  indicated  the  correlation  between  the  force* 
exhibited  by  inorganio  and  organic  bodies:  arguing  that  from  the 
(>hemiral  researches  of  Liebig,  Duma-i,  and  BoiUHingatilt,  "it  would 
apfiear  to  follow  that  animal  power  ia  referable  to  the  same  Aourcei 
an  that  from  the  mmbii^tion  of  fuel:"  *  probably  the  earlient  explicit 
annonnoenicnt  of  the  now  accepted  view.  In  die  »eri»  of  agricul- 
tural eetiaya  above  referred  to,  he  endeavored  to  frame  more  defi- 
nitely a  cheniico-phyfieal  theory  by  whidi  (he  elevation  of  matter 
to  an  organic  combiimtion  in  a  higheratate  of  power  than  it8  source, 
niiglii  l>e  ai«ounteil  lor.  R^^canling  'S-itality"  not  as  a  medianical 
force,  but  n»  an  inttcnilable  directing  prineiple  resident  in  the 
minute  germ — »nppt>M)d  to  Ik;  vegetative,  and  inclooed  in  a  mc  of 
sturrh  or  otlier  organic  nutriment,  he  considered  tliv  <»«  of  such 
proviKioucd  germ  (a  bean  or  a  potato  for  iiifttancc)  embedded  in  the 
soil,  supplied  with  n  «ittitblc  nmwunt  of  warnilh  imd  mnwture  to 
give  the  avcemxry  molwular  mobility,  soon  M'liding  a  rootlet  down- 
ward into  the  earth,  and  raising  a  stem  toward  the  (mrfiicc,  fuT' 
niched  with  incipient  l«ivc»,  Supposing  the  plnntwl  perm  to  be  a 
potato,  on  examtnntion  we  should  find  iti>  large  supjtiy  of  starch 
exhausted,  and  beyond  the  young  jilant,  nntliing  rem.iiiiing  but  the 
akin,  containing  proimbly  a  Httlo  witter.  What  \\b*  Ux-otne  of  the 
etarchV  "If  we  examine  the  )«oiI  which  surroundi-d  lh«  potato, we 
do  not  find  that  the  starch  hiu  been  abmrbcd  by  it;  and  the  answer 
which  will  therefore  naturally  be  suggested,  is  that  it  ban  been  tnuK- 
formed  into  the  niateriul  of  the  new  plant,  and  it  was  for  this  pur- 
jHitic  orijpn.illy  »<lt>i-ed  awiiy.  But  this  tliough  in  pitrt  correct,  is 
not  the  whole  truth:  for  if  we  weigh  a  potato  prior  to  germinalioii, 
and  weigh  the  young  plant  afterward,  we  shall  find  that  the  amount 


•  Pracrrd.  A«i.  PKil.  Sat.  IW.  IS«,  vol.  \v,  p.  UU.  1'hc  odmlrabte  tnallw  of 
Dr,  Jci.it!x  K.  Mavkr  III  Ilrllbriinn,  on  "Orsiiiilo  Muvprnf-jiC  In  lu  TslaUon  M 
muliTlnl  rliHiiniu."  in  wlili'li  fi<r  Um  tint  Idas  lie  iiuiInU>lii*d  lli*  lltii*l*  tbst  all 
iIk-  aiiRnciH  dcTvIopcd  hj  animal  or  v«K«l*bI«  «i«aiil*n«,  rwQli  fnna  inttrakl 
i^liHii|t<>ii  lutvliiK  tliclr  dynunilc  a<itirc>o  In  axMmal  tarcf,  w«*  publUhtil  tk«  mi- 
lowInK  ytar.  at  In  IKtr.,  ItrxroKii  nmuly  Itnlf  >  (-nittiry  nnrllrr,  hM]  «  |i«ttlil 
Stmqi  of  tlic  Hunv  cruth.    {FhU.  Trm*.a.  S.  Jua.  3G,  ITW,  rol.  UxxvUI.  t>I>.  avmi 
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of  orpTUiic  mattiT  containwl  in  th<>  Inttor,  is  bnt  a  (Vactinn  of  that 

which  vr»  orijrinallj'  (iintiiiiml  in  rtic  furuivr,     Wc  mn  xixKnint  in 

thus  way  for  the  cijumpiwirnnn;  of  n  jMrt  of  th*-  <«nt«nt»  of  th«  wu>, 

which  has  evidently  foniKfi  Uh-  [Mihiiliini  of  llie  ymmp  pWit.     But 

here  wc  may  stop  io  axle  nnotinT  qiuwlion;  By  whnt  |M>wcr  wii?  the 

young  plant  built  up  of  the  niol<.<cul<»  of  i^rrh?     The  answer 

woiiH  probnhly  Ix',  by  the  exertion  "f  the  vitnl  fonr;  bnt  we  have 

cndcavorvtl  to  i«how  that  vitahty  i»  a  rlirr^tfng  prinnpfi;  and  not  a 

mechanical  power,  the  cxpcnclitnrc  of  which  cl«eft  work.     Tlio  con- 

duflion  to  which  we  would  arrive  will  probably  now  be  antieipatctl. 

The  portion  of  the  orgnnie  moloc-ules  of  the  etareli,  Ac  of  the 

tuber,  as  yet  unnaccounted  for,  hm  run  down  into  inorganie  mutter, 

w  )ut8  entered  again  into  eoinhination  wiih  the  oxygen  of  thenir, 

and  in  this  running  down  and  union  with  oxygen,  hax  evolved  Uie 

power  neei'ssary  to  the  orfianimtion  of  the  new  plant-    -    -    -    We 

tee  from  tliis  view  that  the  »tiiix4i  and  nitrogenous  materials  in 

which  the  gemu  of  pliintK  are  imbedded,  have  two  functions  to 

fulfill,  the  one  to  r^iipply  t)ii;  pabulum  of  the  new  plant,  and  the 

other  to  fumi«h  the  [wwer  by  whieh  the  tnuisfommtion  is  eflected, 

the  latter  betn>f  as  c^xentiiil  as  the,  former.     In  the  envtion  of  a 

houM-,  the  uppliattioii  of  m<^<-haniml  power  i»  rci[uired  as  much  as 

a  supply  of  ponderable  materials."* 

The  kws  diftinilt  pniblem  ')f  the  Imilding  up  of  the  plant  after 
the  eouitumptimi  of  tint  wiii,  under  the  diri'et  action  of  the  solar 
ny»,  is  then  considered ;  tlie  leaves  of  tlie  young  plant  absorbing 
by  tJlCJr  moitilnn-  rarlMjnic  add  from  the  atraosphcrr.  which  being 
deoompcsed  by  solur  act  ini;<m,  yields  Uif  deoxidized  carbon  to  enter 


•  AvnaOtuTul  Aqtnr*.  fbr  Iffl:,  pp.  4»-MI.  tn  MOy.  tfU.  Dr.  JCUCS  R.  Hatkh 
puhlt»l>«^l  In  l.lti!>l("»  Ann-ilrn  itrr  C'Vmii'  I'tT.  Ill"  llr»t  mnorKablc  ]<ii|irr  on 
"Tb«F(ira«  or  inorcnnla  Nature,"  oanitUUtlnic  (he  oarllcul  Kictttlflc  oiiuuclitniia 
oT  Um  cofTolaUon  of  tlio  iibyalval  Itoroc*:  and  (ir  wa  oscapt  tliu  work  of  Scuuix  In 
m.I  or  \ho  morhiiEilmt  vcjtiiii0l*n1  nt  liviit.  ^AnnaJm  o,M^w^  vol.  xUl.  pp.  23S-M0.) 
Im  »«pi|«aibST,  1>W,  Iir.  IL  I'^owi.kh  tnul  a  than  pnpcr  bpforo  th«  BrIDiili  AaMV 
cteUon  Bl  Blrmlnfibani.  ou  "V'lt&lliy  ni  a  Foroc  rMjirclnUd  wltli  Uiv  Pbytlwl 
PwvM."  IRrparl  flrif.  ,I«m-.  IMft,  pilrl  II.  jjj'-^.'*-)  '"  Jm".  ISO.  Dr.  W.  B.  TaK. 
rwrtKK  praMiitvil  Iv  ilm  TCi>ynl  SoiilMy  n  iiiu<rb  rullM  inunioir  "On  th»  Mnluikl 
Relatione  oi  U»  Vlliil  and  I'hyiJcal  Korc«."  (ffti/.  Tratv.  JL  S.  vol.  piI.  pp. 
TS-JST.)  Ktilbcr  of  tlkSH)  caiii7i  aivDanli  tiir  llir  anmuiit  oI  buUdIng  riii-rx}'  die- 
pU;*4  Ul  Iho  davelnpmaiil  iif  tbu  muiI,  uiidi-r  «<niilItlniM  at  low  and  duftucd 
bwt:  and  lh«  rtprpuliin  "VIihI  Kctfe"  uMd  both  by  Kowun  and  Caki^ktch, 
WM  atudlmuly  avoided  by  Ukmbi. 
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into  the  structure  of  the  oi^aubuu.  "  All  the  nmterial  o(  which  a 
tree  is  built  up,  (with  the  exception  of  that  comparatively  stnall 
portion  whidi  i«inaiiii«  ai'Xcr  it  has  l)C«ii  liurnt,  aiid  conftlitul(«  the 
Ofh,)  in  ileriv^l  from  the  aCmiHphi're.  lit  the  de<»ini)o>^tioii  of  the 
cftrlNitiic  »eiil  by  the  c-liemical  my,  a.  deliuite  aiiiotiiii  of  {lOwer  u 
expeniM, am)  lhi.-«  n^iiiaiiH  as.  it  wen-  Wkei)  up  iu  tlie  plant  so  long 
an  it  coiiliiiuc^  lo  ^)W."  An<l  tlim  iiiuh-r  llio  expenditure  of  an 
external  fome,  the  plaut  (whittlier  l.lie  .iiiiiunl  eellular  herb  or  the 
perefiiiial  tlhroiM  tree)  wiwvlionn  to  lie  huilt  up  from  the  t>impler 
stiiI>U*  hiiinry  (^vin)>i>iuKl8  of  the  iuorf^unic  worl<l  to  ilie  luoie  «»iu- 
plux  ai)(l  uiMtalile  leriiary  coiiiiniuiiiIh  nf  tlie  v<^^hle  world.  "la 
the  germination  of  the  plant,  a  port  of  the  orf^iined  raolcralM 
runs  down  into  carlMJiiii-  ac-iil  In  ftirntfth  ;>nwer  for  the  new  arraiig*^ 
nieiitof  die  oiIkt  {Mirtinii.  In  llii.->  jinyi^aK  mt  exirani-ouii  ton^i » 
required:  the  seed  eoiilainit  within  itsi-Jf  the  power,  and  the 
ntati'j-ial,  for  the  fp-owth  of  tlic  new  plaiil  up  ta  a  OCTtotn  sta^ 
of  ila  ih--V(rIo]>iiicnt.  Oi^rininutiuiJ  «iu  therefore  be  eUTiod  On 
iu  tlic  dark,  and  indeed  Uic  dimiii<»l  my  which  aocotnpanifK  li^t 
ret«nU  i-atlicr  than  at-irlcnilw  the  profTW."  This  important 
uri^titc  )>rtnt'iple  upptaira  to  i).>cci\'e  iu  thoie  pu»«i^c»  its  earliest 
eniuimtitiu. 

It  \ni.-«  hI.*o  pointu'd  out  that  on  the  comiiletion  of  the  crcle  of 
prowlh  (liowcvcr  brit'f  or  however  extended),  the  tferay  of  tl»0 
plant  not  only  Tvturni<i  the  elevated  matter  to  its  original  lovrer 
phuie,  hut  uc|ually  rvturas  the  entire  nmount  of  host  enc^^gv 
nhmrlx-d  in  \i»  eh'vutiou :  an  amount  precisely  the  tame,  whether 
tlic  »low  oxidation  be  continued  through  a  series  of  years,  or  a 
rapid  oombustion  beci>mpleted  in  as  many  minutes.  "The  power 
which  is  given  out  in  the  whole  descent  is  ao-ording  to  the  dynamic 
thcory,just  equivalent  to  the  power  expemlt>il  by  the  impnlM  rroin 
the  »un  in  c1o\-atiug  the  atoms  to  the  unstable  condition  of  the 
urgunio  raolwules.  If  this  jwwer  is  given  out  in  tlie  form  ff 
vibnttiouM  of  the  srthcTial  medium  constituting  heat,  it  will  not  he 
«p])r«Ti«ble  in  the  ordinary  decay  say  of  a  tree,  exteiwling  a»  it  may 
through  wvcnd  ywirs;  but  if  the  proottw  be  rapid,  as  in  enK  of 
comburtion  of  wc-od,  then  ibe  saine  amount  of  power  will  be  giYWi 
out  in  the  cniTgetic  form  of  heat  of  high  inu-jwity." 


The  elevatiou  of  iiiorgaiiiu   iiuittor   (<«rhatii<:  lu-id,  water,  oocl 

animoniii,)  to  die  vegetnblo  plum.!  of  |)owvr,  iniruUuus  nutuniUy 

the  coiuii<icratioii  of  iln'  at.\l\  hi^in'r  cU'Vitliuii  of  vegetable  ar^caiiic 

matter  to  tiio  aiiiiiisl  piaiie  of  |towfr.     "  An  in  the  vox  of  tlx!  seed 

of  the  plaut,  we  pn^unie  that  (lie  germ  of  tiic  future  aiitnial  pre- 

exifitii  in  the  egg;  luiil  tliiil  )>y  tmbji'dirkir  the  inui»  li>  it  tli^rte  of 

ti^mperuture  siiffideni  [Hi'bnim  to  giw  ^i-uttL-r  iiiol)ilily  to  tbe  inole- 

culuiy  s  prr>cc-7(i  nujiilar  in  iLi  getivrul  clloi't  t»  that  of  tlie  geriiii- 

nutioD  of  tlic  hochU  oiiniiut^Dccii.     -     .     -     During  tliM  pii>oi^^ 

power  Li  «volv<il  uitliiii  tlie  ^liell,  we niUDot  i^ay  in  tiie  prfseiit  t<tatc 

of  ^Hcoce  uiuK^r  \v  lut  {uti-tiitubr  form ;  but  wo  ani  irrc&iittibly  con- 

Kxtraiuol  to  believu  tiiul  il  in  exjieitdod  luuler  tlie  <lirectioii  again  of 

r  ^  v\\a\  prini-iple,  iu  n-arraiigiiig  tlu!  orgatm-  inolec-ulo>,  in  build- 

r,     iag  up  tbe  (vniiplex  niiu^hinery  of  iJie  future  oninml,  or  licveloping 

H  aoill  kigber  Qrgaiii;!atioii,<-oiiiK'cli:-*l  willt  tvlititli  are  the  my!>leriou» 

r  Btanifeelatious  of  thought  iinil  volition.     ]ii  tliiM  (.■a^tr  oa  in  tliatof 

IUic  poLito,  the  young  animal  »^  il  cscap«>4  froiu  ttie  Aliell,  weighs 
Iw  tlum  U>e  luiilt^ial  of  tlie  egg  iirevioiw  lo  lli<;  procnis  of  ineu- 
tatiun.     TIk-  I<<*t  niiit^ml  in  thin  <.tlM-  :ii'  in  thv  other, lin»  run  ib>wn 
iuiu  III!  inorgunic  ti>iiili(ii>ii  by  t^nibinini;  with  oxygen,  inxl  in  iut 
lluceat  luu  <lt;velo]iCtl  the  i>uwer  to  uffact  tlic  truiiitformiitioii  wc 
Mve  jiwt  ik'sKTiW'tl."     Tile  (vniiumptloti  of  inlenml  [wwcr  iloiw  not 
^^  uowiivrr  fctup  with  the  iievelo|Mui-iit  of  tliv  young  utiiiiiul,  as  il  liow 
H  in  tbp  CUM!  of  the  yoting  plntit.    "The  young  oniiuiLl  is  in  un 
valiiely  tlitTen-nt  condition:  exposim'*  to  the  li^t  of  the  nun  in  not 
Wwwujy  t<i   it»  growl)i   or   it»  ejciatcnce:    tlic  dii-jniuil    my  by 
^1   lUjiinging  tui  the  «itrf»oe  ol'  it«  body  docif  nut  ilecunijMMc  the  eur- 
^^   WbicMrid  which  may  surround  it,  the  conditions  ncecwun'  for  thU 
■Kiinipudlion,  not  bviiig  prt«ent.     It  bun  no  nieiuiii  by  iteelf  to 
tUiccue  orgiuiic  molceulo^;  and  is  indchtMl  for  tliese  entirely  to  its 
miL    It  is  necessary  tborefort!  that  it  aboitld  be  BU]ipli«.'<l  with  food 
i^ng  of  organiEcx)  matcnuls;  tliut  is  of  complex  mok-euh's  in 
>  of  power.     -    -    -    The  power  of  tfii-  living  iinimal  is 
Jy  derived  from  the  ruuning  down  of  tlie  complex  orf;;un- 
^imlM  of  wliit-h  the  iHxIy  i«  formed,  into  their  ultimate 
on  with  oxygen,  in  the  form  of  carbonic  acid  and  water, 
iimuonia.     Hence  oxygen  is  constantly  dnwD  into  tbe 
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1un(c»i  and  carbon  is  constantly  evolvol.  -  -  -  Th«  animal  is 
a  curiously  contrived  arniDgement  for  bunting  carbon  anal  hydro- 
gen, and  for  the  evolution  and  appli«ition  of  power,  A  toacbiue 
b  an  instrument  for  the  applicAtioii  of  power,  and  not  for  its  crea- 
tion. The  animal  body  is  a  etruvture  of  tbis  diaracter.  -  -  - 
A  comparison  lins  been  made  between  the  work  which  can  be 
by  burning  u  given  amount  of  i^rbon  in  the  machine — man, 
an  diual  amount  in  the  machine — stesm-engine.  The  resulb 
dcrivoj  from  an  analysis  of  the  food  in  one  ease,  and  the  weight  of 
the  fuel  in  the  otlier,  and  these  compared  with  the  quantity  of 
water  ruiaed  by  «icb  to  a  known  elevation,  ^vw  the  relative  work- 
ing value  of  the  two  machines.  From  tliid  eomparisoD,  made  from 
px|N-riinentft  on  soldiers  in  Germany  and  Praiive,  it  is  found  tliat 
Uif.  Iiuiuaii  machine  in  confluming  the  same  amount  of  carbou,  doc» 
four  and  a  half  limett  the  amount  of  work  of  the  best  Cornish 
enginv.     -     -     - 

"I'bvi^  is  hovfivcr  one  striking  differeitce  between  the  aiiunafl 
body  iumI  thf  locomotive  machine,  which  dcserN'es  our  special  atten* 
tion ;  naint'Iy  the  jx^wor  in  the  body  is  constantly  evolved  by  bum* 
ing  (ta  i[  were,)  jtarta  of  the  mUerials  of  tl>e  madiine  itself;  »s  if 
the  fnune  and  other  portions  of  tlie  wood-work  of  the  locomotive 
werv  burut  to  produce  the  power,  and  tlteu  immediately  renewed. 
Hie  N'lilimtar}'  motion  of  our  organs  of  speecJi,  of  our  liandti,  of 
our  feel,  and  of  every  muaole  in  the  body,  is  produced  not  at  the 
expense  of  the  sou)  but  at  that  of  the  material  of  llie  body  ib^If. 
Every  motion  manifesting  life  in  the  individual,  is  tlw  rutult  of 
power  derix'ed  from  the  deatli  as  it  were  of  a  part  of  bt«  body. 
We  are  thtw  constantly  renewed  and  eunstantly  conS'UnKd;  and  to 
th'»  ODiKuni{iti««i  aiKl  rvnewa)  4HinMsti<  animal  life."  * 

Seven  yots  aAer  tin:  [Hiblicalioii  of  thi»  highly  original  and  i 
gcsti%'«  expositioo,  (wliow  topics  and  Udp  of  discoanoa  had 


*  A^rrtimml  Mrpart  Ibc  1^.  pp.  *e~Ma.  Thl*  ImparUBl  fMar  It  vUt 
«tacrt«4.«atodM(«rn>r.  JiAWK  LBOD.iTCa  paptr  "On  tke  CDfrtUIkO)  of  I 
«l,aMnlcal,Mtd  ViiaI  ronr."  nm4  kifcc*  tb*  AMMkmn  AwachtUoa  m  i 
MU.  Anc  UM,  li<Mcnif.  .(■!.  Aane.  pp.  US-aKt  urf  fOlL  Amt.  Jmr.  Bet. 
nOi.  vol.  >xTULpp.aB-UI^)ui**ll  ■■  Dr.  CAarvartn'a  arcoad  ukd  marr  maiitn 
jM^w  -On  Ui*  BptiUonoo  at  ibe  rrliielplc  of  CMutmuciM  Dt  FWc*  u-  Thjtt- 
(Ooo,"  pufan^Md  la  OnrakB'  QmarUrlg  Jrwnmt  «f  *4ncr.  Itar  Ju.  a»d  Apctl. 

UN,  [ToL  L  pf>.  i»« :  Kod  PPL  s-ar.) 
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Ml 


ihtiaeOj  fiwiiiUml  and  sketEhal  oot  more  tlaa  two  jens  ImAr^ 
St  tbc  camubatmatat  of  the  9ene»  ia  18A5,)  the  couikM  pliTnolo- 
{{K  Dr.  Ckr|ieatEr  prolnrvd  hi*  valuable  bmcoou-  on  tbe  ConKsr** 
tiaa  of  Fone  in  PbToolqgf ;  in  wfakb  for  the  ftrrt  tiae  ht  <£»• 
tiDctir  affinoE  tin  Jtwltyeat  of  rtptitiyg  itpwrfortii^  tiwuy, 
by  the  pania]  nmniDg  down  of  matter  to  its  eliblrr  ttimpamAs,— 
"  bv  the  r«n^nde  netaDorplMsiB  of  a  poftioa  of  the  orfpaieeem- 
poonils  pre{>ai¥d  ti^  the  pnviom  nDtrilive  opentiata:*'  and  ^s 
the  nltiiDate  reum  bj  <leeav,  ctf'  the  irfnfe  ■nMHtni  of  force  as  well 
as  of  matter,  temporariir  bomwed  froiB  ■■line's  Mtn.  Likewise 
with  animal  powen,  "tbeae  fbrocs  are  tleTetoped  br  the  ie<iugiade 
awtainocpfcom  of  the  organie  oompouiKb  generated  hj  the  iaAra- 
mntlatHyoTthe  pbntfWberefay  thejr  nllimateljntiini  to  tfae«m)Je 
btoary  rorm>i  (wattr,  nriwDie  aeid,  and  aininoaia,)  which  •erve  ■• 
^  neatial  food  of  v-gttabHtt.  -  -  -  Whibt  the  vegetable  k 
oonMantly  eopigcd  (m  to  vpcak)  in  nunng  it^  coraponeot  matnials 
from  a  lower  plaite  to  the  hightr.  hx  Ritaifci  i>f  the  powwr  irhirh  it 
dra«'G  from  tbc  solar  R>x>, —  Uk  ammal  wliiWt  niUing  onr  portion 
of  these  to  a  ctil)  high^  \exv\  hy  the  deMxnt  of  aooOier  {lorlion  to 
a  lover,  ultimately  lets  down  the  whole  of  what  the  piniit  IukI 
iwed."'  80  link'  was  HearT's  earlier  paper  known  almxid,  that 
his  name  does  not  ocrtir  in  Dr.  Carpenter's  dtsecrtation. 

Dcnr^xHan  <^  SjKeier. —  With  regard  to  the  great  biologic  qneft- 
tioo  of  tbo  poft  fitVvn  y«-nr« — thi'  affiliation  of  specific  fomw,  it 
was  tmposnltlc  that  Hctin-  should  remain  ao  ut>coacenied  obeerver. 
Brought  op  (as  it  may  bo  said)  in  the  school  of  Cavier,  but  slightly 
imprrwol  with  the  hrilliimt  pmniiions  of  his  competitor,  G«o9ioy 
Saint  Hilaire,  acciarfomed  to  look  upon  the  recurreni  hypotheses  of 
antomatic  de\'elopment  as  faarreo  speculations,  aDd  bcsiide  all  this, 
ever  the  wmtoIv  attached  persona]  friend  of  Agssedz,  he  approached 
the  consid«niioD  ot'  this  controverted  subject,  certainly  with  no 
anteocdent  ailinnative  pre-po8$ca>ion^  His  geoeml  anfuaintaDoe 
with  the  a9>certaii)cd  facts  of  the  metamorphic  development  of  the 
indi^'idual  organism  from  its  origin,  as  well  as  with  the  reniarkabte 
aaalogie6  ant)  homologies  diacloeed  by  the  sciencs  of  oKupinitive 
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physiology  and  embrj-ologj',  served  however  in  some  measoR  to 
prepare  his  mind  to  apprehend  the  significanoe  of  the  in^catiom 
which  had  been  so  industrionsly  collected,  and  so  intelligaitlj 
collated :  and  from  the  very  first,  he  accepted  the  problem  a  i 
purely  philosophical  one;  employing  that  nmch  abused  tenn  in  » 
restricted  sense.  With  no  more  reserve  in  the  expression  of  his 
views,  than  the  avoidance  of  unprofitable  controversies,  (though  i» 
one  more  than  he — enjoyed  the  calm  and  purely  intellectual  dis- 
cussion of  an  unsettled  question  by  its  real  experts,)  he  yet  ftond 
no  occasion  to  write  upon  the  subject.  The  unpublished  opiniom 
however,  of  one  so  wise  and  eminent,  cannot  be  a  matter  of  indife- 
ence  to  the  student  of  nature ;  and  their  exposition  cannot  btit  tsai 
to  enlighten  our  estimate  of  the  mental  stature  of  the  man,  and  of 
his  breadth  of  apprehension  and  toleration. 

Whatever  may  be  the  ultimate  fate  of  the  theory  of  nstonl 
selection,  (he  remarked  in  the  freedom  of  oral  intercourse  with 
several  naturalists,)  it  at  least  marks  an  epoch, — the  firet  elewtioo 
of  natural  history  (so-called)  to  the  really  scientific  stage:  it  is 
based  on  induction,  and  correlates  a  large  range  of  apparently  dis- 
connected observations,  gathert'<l  from  the  r^ions  of  pal»ontologf 
or  geological  successions  of  organisms,  their  gei^Taphical  distribu- 
tion, climatic   adaptations   and   remarkable   re-adjustments,  thnr 
comjwrativc  anatomy,  and  even  the  occurrence  of  abuornial  varia- 
tions, and  of  ruiiinientary  structure's — seemingly  so  uselessly  di*- 
playe<J  as  mere  simulations  of  a  "type."     It  forms  a  good  "working 
hypothesis"  for  directing  the  investigations  of  the  botanist  and 
zoolc^ist.  *     Natural  selection  indeed  —  no  less  than  artifidal,!!'* 
was  accustomed  to  say,)  is  to  a  limited  extent  a  fact  of  observation; 
and  the  practical  question  is  to  determine  approximately  its  rcacn 
of  application,  and  its  suificieuey  as  an  actual  agency,  to  embrs** 
lai^r  scries  of  organic  changes  lying  beyond  the  sco^  of  dir*** 
human  experience.     It  is  for  the  rising  generation  of  conscientio*^ 
zoologists  and  botanists  to  attack  this  problem,  and  to  ascertain   ^ 
practicable  its  limitations  or  modifications, 

■"In  tliP  hivpstlcfjitloii  of  uiituro.  we  ]>rovlBlonikll7  adopt  hypothottex  ■*  *i* 
c^ili^tit  iirnbitblltilf's,  whk'h  wo  si'fk  Ui  prove  ar  disprove  by  aubscfju^tit  obBCr^^* 
tlon   mill   cx|iiTi>iii'iit:  nnil   il  is  In   llils  wny  [liHt  scleoca  la  must   rnpldlyn'^ 
Bccurfly  mlviitK-cil."    (.Iffcfcu/t  Hcjuirt,  1H5S,  J).  liO.) 


waoovmx  or  w.  r.  rxYum. 
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«ariy  39  18«0,  cr  1861,exhibitiag  ntittiq-  Uw  anfcw  aMSiriK*  <rf 
the  v>i)caTT,  nor  the  jeaioaa  anxiMT  of  tW  arifc^^MiMl,  miTcd 
KBToelT  aaj  lawMwliwi  thtring  hi*  mfaw^Mcnt  remn.  Nor  did 
it  ever  nem  to  cetnr  to  Um  iImu  any  ituwMi  uetion  of  bb  icligMNe 
bhh  was  involved  in  tbe  arAatiem  of  tlie  pmUratL  So  miwtt  ikIk 
^oui^  Cuth  indeed  wa&  cxaased  hr  him  in  even*  scaealific  jndgmcBt, 
thai  be  ne^aided  the  uatking^^  icieoee  bol  a>  revdatiaiB  «f  the 
Divine  mode  of  gwvtnimart  in  ilie  mtaral  vurU;  to  be  dil^cMly 
Bcngbt  r>v  and  ■ibmimivelj'  atecjUed;  with  the  iiaiaiil  ncapiitioB 
boire\-«r  of  am-  haottn  limitationfc,  and  the  rfhlii-irr  of  liiimaii 
Iniowfei^e.*  Not  inappn^riatelr  inav  he  bete  ncalkd  a  cha^ 
actaislio  nalement  of  tbeolEtc  of  hTpnttNm*,  made  kv  him  some 
leo  yean  earlier:  preeating  a  ownderalMa  vdl  calculated  to 
mttrain  dognulisn — wbetiwr  in  Mienceor  ratbeott^.  *'Il  a  not 
tiHt»<irv  that  an  tiviM>ibptts  be  alxolutelv  true,  in  orttrr  that  it  mar 
be  wloptnl  M  an  rxjin-^mD  of  a  i^ntrmliBition  for  the  pur|Kir<v  of 
explaining  and  preili<-tiD^  phmonK-oa:  it  i»  only  neccaauy  thai  H 
shottiil  be  well  ronditioncd  in  W'mnlttnrr  with  known  inci-hAatcal 
priDcipl».  -  -  -  M.-ui  with  his  finite  faculties  cannot  hofic  in 
this  lift?  t4i  urrivv  at  a  knowltilge  of  abvoliitr  tmtb:  sni  wvrr  the 
true  thonrv-  of  iIm;  univcRie,  or  in  oibi-r  wfird*  the  ptvd.'*e  mode  in 
which  Divine  'Wi^loin  oprrat**  in  pnnhtriiiij  tlic  phenonwna  of  the 
nuiti-ri.-tl  world  rev^ttKul  ti>  him,  bi^  iniiul  wmiltl  bo  nnfiitod  for  it» 
renption.  It  wiHikl  Iw  ma  simple  in  its  expromon,  and  too  gen- 
eral in  its  applicatioa,  to  be  nnderetood  and  applied  b\-  intelkM» 
like  rtuni,"'  t 

ISVESTIGATIOS*   Uf   ACOlVrKS. 

Dtiring  the  lart<|iuirter  of  a  century,  lunoog  the  many  iDtemeto 
which  demnnded  and  rnf;nt^  iiP  ntt«.-ntion,  Henry  studied  with 


■  Wllh    trictrnrr  to  Itir    In  1 1  mm  lima  of  111*  tninpusnvp   Hnthinlljr  «(  man, 

Ifcn  Bliilia|i  nr  Txiiidnti  In  n  Linurf  ai  IMlBburEh.  Uinl  "TIm'  initii  at  Mioutv 
VbociM  ro  on  hnufv^JT^,  |kiIIi>m1Tj»  diAtloilly.  ■■IhhtvIoc  aaH  Mliartdf  up  tit«  (4vf>r* 
Talibns,  iiBd  nirrylnr  >■■•  nw<»nliir«  iiiittlaphlncly  tn  tbHr  Ircnimnlr  Rieflu. 
KliiRk.  niaTln»d  ItiBt  It  wovld  t«  tnason  to  the  tnaJealT  >t  "IKV  of  ttiBttrr  nti4 
of  rrllKtiin.  U  ho  ■najlhl  U>  liolii  cllbcr  by  iwcrtlns  «VCT  to  tnUo  fruoi  Uii>  Umlilil 
lliu-  of  imih."    Igmtammlaa  nrparl  tot  I«».  p,  a., 

t  AwrdL^«.^uDC.  AJMny.  Am.  mi.p|i.MwM.im4n. 
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macb  care  various  pheiioniciia  oC  tumwtiw,  mid  added  much  to  our 
practical  ao  well  as  theoretiinl  kiiuii'lvd^-  of  that  ia)|>ortaQt  agency 
— sound.  In  1831,  lie  read  a  (lomiiiiiiiit'nlion  Ix'fon;  t}H-  AiiM^nnui 
Afieociation,  "On  the  Limit  of  IVntplibility  of  «  diiwt  wwl 
reflected  Sound,"  in  wbicli  lie  gave  as  the  result  of  experimenlal 
observations,  the  sulyective  fact  that  a  wall  or  otlier  n-flecting  sur- 
face if  beyond  llie  diHia»<«  of  about  35  feet  from  tint  ear,  or  fnim 
the  origin  of  the  Mtund,  gives  a  dL'itiiigiiinlmblc  echo  from  the  tmutid ; 
but  dial  if  the  ear  or  (Jte  Mxinding  iigi^nt  In;  {iIiU'hI  within  tbia 
di»taiitii%  the  rt-flei-ted  Moiiiid  itiijK-ara  to  bluid  (vnipktwiy  with  the 
original  one.  From  n  iiiiiiilM-r  of  exiK-riinvntv,  Ik  found  tlint  under 
the  «anie  cireum^Utuu^,  llii.-*  liniil  of  [KTivjitibility  did  not  vary 
more  than  a  Miiglv  loot;  but  that  undvr  dif)<:ring  couditioiw  the 
limit  of  dUtunou  raii^c-d  froui  30  to  40  ft-el,  (w|ui%'Hlciit  to  a  diffi^r- 
cnce  of  from  60  to  80  fwt  of  imuiul  travel,)  depending  partly  OD 
ibe  Kharpiib<8  or  i'kairn<N<  of  the  mjunil,  and  partly  on  the  pit^-Ji  «■ 
the  length  of  tint  iwniferonti  vniw,  whit-h  aflw.lt-d  tl»e  amount  of 
overlapping  of  the  two  seritsf.  ThoH-  results  imply  a  (birutioo  of 
a4y)n»ticr  iiiipre«i(io[i  on  the  <«r  of  altout  onc-siriltt'nlh  of  a  iwcood; 
wrviiig  to  show  that  Ifi  vibration.*  to  the  setwiid  nuirf  be  aliout  the 
lower  limit  of  a  r<xx^niml)ie  musical  tone.  •  A»  applied  to  Lecture^ 
rooms,  he  {xiinteil  out  that  (be  (loiling  fhould  not  be  more  than 
about  ihirly  fu>t  high,  wrthiii  wlii<-h  elevation,  a  iinKWth  oeiling 
would  tend  to  re-infon^!  the  i>oun<l  of  a  speaker'^  voice,  f 

Many  ex[>eriaient«  were  anerwanl  made  on  the  resonawv  of  <)if- 
ferent  materialit,  by  means  of  tuning  forkd.  While  a  tuning  fork 
Haspended  by  a  fine  threail  oontinuetl  to  vibrate  for  upward  of  four 
minut^i  with  scarcely  any  ajiprwiable  sound,  if  ])la(«d  in  eoiitact 
with  tlie  top  of  a  pine  table,  tlie  ^taiiie  vibration  oontiiiu<d  but  ti-n 
»econd»,  but  gav«  a  loud  full  tone.  On  a  marble  to|>i)ed  table  the 
sound  ynut  nmcli  more  feeble,  and  the  vibration  eontinued  nearly 
two  minuten.     While  tlte  tuning  fork  nguinst  a  brick  wall  gave  a 

•  Fki.ix  SavaST  whim  tvnnir  jriwia  pravloualy.  mnvlDilnt  frnm  ntiMtTitUoaW 
Willi  llin  (Imi,  "tlmt  bouikIb  ntv  lUManUy  pvni'iiiililc,  iiuil  tvii  Hinmc  obrii 
CQinpatGd  of  no  mnre  Uioti  clelil  vibimtlonii  In  a  iiiH->jiiit."  f/lfv.  Unejifl-  July,  tttt 
Quotal  In  Himnum'n  Am.  Jmir.  .4^.  For  ISI2.  vol.  xin.  p.XTI.)  TfaU  dO«  not  mna 
to  atc'i'v  with  orilltiHr}'  obwrvntliiti*,  lu  II  I*  civtiitn  Ihal  Intomtl*  at  (iii^«lKhlJi 
Of  R  «iixintt  woqU  Klvc  ■  very  nppr*olirt)lt?  niulp  lo  ulmoBt  evory  iMr. 

1  /•nicera.  Am.  A— If.  iJInrSnaiM.Xikt.iKlil.pii.  12,  ta. 
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feeble  ton«  continuing  for  88  seooods,  agunst  u  lath  mad  plotter 
partition  it  gAvc.  a  itounil  considerably  loud«r  but  coatinuin^  only 
18  Mtionde.  On  n  lai^  block  of  eoil  india-rubber  reetiu;;  on  tJiv 
nuu-bic  slab,  tlte  vibration  was  vt^ry  rapidly  extinguished,  but  with- 
out giving  any  Acnsible  aound.  This  anomaly  required  an  explana- 
tion. By  means  (^  a  compound  wire  c^  oopp«r  and  iron  inserted 
into  the  jneoe  of  rublier,  and  having  the  cjclrcinitics  oonnct^tH  with 
a  therm' ►"galvanometer,  it  was  found  that  in  this  ta»i  the  acoustic 
vibratioim  were  converted  into  heat.  SheeW  of  india-rubber  thene- 
fbra  are  among  tbe  beet  absorbers  and  destroyers  of  sound,  A 
aeries  of  experiments  was  also  made  on  tJic  rvfleetion  of  sound,  to 
determine  the  materials  leae't  adapted, and  those  Ixet  adapted  tothia 
purpose.  A  rfm.v\f  of  these  reeeart-hts,  having  refercoco  to  the 
ai3Hi»tk-  propertius  of  public  haSU,  was  raid  before  the  vUncrlcao 
Aawciatiou  in  August,  IHbQ.* 

In  1865,  m  Chairiumi  of  tlic  Comniittfie  of  Experinnte  of  tfa« 
U.  S.  l^glit-Houw^  Board,  Honry  eommeniied  an  extended  wrio*  of 
obMrvntiou!)  on  the  (conduct  and  iut^Dsity  of  Tioiind  ut  a  distance, 
aodcr  vai^'ing  ractcorologiml  corirIitioiu>.  Well  Hwan-  that  for  the 
pnicticnl  purposes  of  giving  iocTUiMed  security  to  navigation,  the 
cspcrimont«  of  the  laboratorj-  were  of  littk^  \tiIuc,  he  undertook  a 
number  of  cxjkti mental  tripi«  on  Ixiurd  mailing  vci^eels,  and  on 
steameix,  in  order  to  make  his  obMrvutioiut  under  the  actual  con- 
ditioni^  of  thv  n-quin<d  iwrvice.  Am  many  of  his  investigations 
demanded  int^^'lli^nt  co-operation,  and  sometimes  at  the  distances  of 
many  miles,  he  awtuciuted  ^vitli  liim  at  difll-rent  times,  among  mem- 
bers of  the  Liglit-Hoiise  K$tabli»hmeot,  Commodore  Powell,  Com- 
DHtdure  Cow,  Admiral  Trcnchard,  Commander  Walker,  Captain 
Upshur,  General  Poc,  General  Barnard,  General  Woodruff,  Mr. 
Lcderle,  and  otht-r  engineers  of  different  Ugfat-llouse  DiBlricta, 
aad  outside  of  the  establishment.  Dr.  Welling  and  others. 

At  the  outset  of  his  experiments,  he  found  that  sound  reflectors, 
which  play  »o  inU-n»ting  a  part  in  lecture-room  exhibitions,  were 
practicaJly  worthies*  (of  whatever  available  dimensions)  for  the 
purpose  of  directing  or  concentrating  powerful  sounds  to  any  oon- 

•  AwcHil  Am.  Amae.  AlUuiy.  Aiv.  UM,  pp.  IS-Itl, 
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8td«ntb1«  ilistaiicc.  At  the  distance  of  a  mile  or  two  a  hoft 
whistle  pIuMtl  in  tliu  focus  uf  a  ooDG8\'e  reflector  10  feet  in  diuseur 
cxmld  be  heard  very  n«»rly  as  well  dipecily  behind  the  reflotof,  u 
directly  in  front  of  it.  In  like  manner  the  direetiou  of  WU 
moullis  and  of  tnim pet- mouths,  \rm  found  to  be  of  eompantiTtlf 
little  importance  at  adbtan«e;  nhowii^  the  remarkable  temdciKV 
to  diffusion,  e^pedally  n-itb  very  loud  ^outidii.  Mont  of  tbcobM^ 
viition>«  made  on  ship^bonid  were  al'K'rMiirtl  repented  ou  Inad^joii 
nevend  weeks  were  (K<-tipie(l  with  tluiie  important  rcwa: 

"During  tliLi  t«eri(«<  "f  inveHligulinti.-)  iin  inti-n^ting  fart 
co\'ci«d,niunely,H«ound  lunving  againM  thv  wiml,  iiuindi 
car  on  Uic  deck  of  the  M^ooner,  yn»  heanl  by  ascending  to  ^ 
ma#t~lii.tMl.  This  rcmnrlcible  fart  ut  fimt  siipKi-stwI  the  iikt  lh** 
sound  was  more  rtiadity  c-onvcyid  by  the  i)p)ier  current  of  iwr  tlian 
the  lower."  After  citing  obiscr\Tilion»  by  others  Bppnrcndy 
Jirmin^  the  sugK>L«ttun  of  some  dominant  influence  in  thu  u|' 
wind,  Ileni^' odd's :  "The  full  signiticanm  however  of  tills  hIca  di 
not  reveal  itself  to  me  until  in  eearchlng  the  bibliognftlif 
sound,  I  found  an  account  of  the  hypotliteis  of  Profeiwor  Stnlte* 
the  Proeeeditig^  of  the  British  Asuociation  for  1867,'  in  wlilA 
effei-t  of  an  upper  current  in  deflecting  the  wave  of  sound  W  » 
throw  it  down  upon  the  car  of  the  auditor,  or  directing  it  n| 
ftir  alujve  htA  head,  U  fully  eiiplained."  f  A  roa^  attempt 
iniulf  in  llif  i-ijiiix!  of  tlie*e  nbHorvations  {which  were  uDdoW**" 
ftt  the  liiglit-hftuw  near  New  Haven,  Connerticut)  to  conipnnJ 
velocity  of  the  wind  in  the  upjHT  n-i^i'ins  m  itli  iluit  ni'ar  ilie  w 
of  the  eartli.  "The  only  iinpoi-mnt  rtytult  however  wiia  tlw 
that  the  velocity  of  the  idmdow  of  a  riond  ]iiii<sirig  over  llie  ffonva 
was  much  gnnter  than  lluit  of  llie  uir  at  the  hiirfiiw,  iJie  vclootjf 
of  tile  latter  bdng  di'ti-rminal  approximately  by  runniojr  n  P"* 
distance  with  such  s^Mwd  that  a  omull  flag  waa  at  rust  alou^  ili^  '"^ 
of  its  pole.  While  this  vclodty  wji»  not  i)erhai»fl  jjrwtlcr  (Jum  »" 
miles  per  hour,  tliut  of  the  sIumIow  of  the  cloud  vaa  aj'|»r«™j' 
e<|»al  to  that  of  a  horse  at  full  tilM-ed."  t 

•KfpwfBfW-  Am».  Kilblln.  in?.  TV<)  »»»ll  Mt>"t.  PP- A*- 
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In  October,  1S67,  n  rente  of  observ'Btions  was  made  at  Handy 
Hook  (New  Jcrecy)  with  ^-arious  inHtrumenLs.  A  sound  reflector 
bdng  employed,  tlw  distanco  at  wliicli  the  sand  on  the  phonometer 
dniRi  — carried  in  front,  oeased  to  move  was  fil  yards,  a*  i-orripa.ml 
with  ft  diiitnnn.-  of  -ll^  j-ards,  without  the  reflerlor.  At  a  gntiter 
HLttaiKc,  with  a  more  ^ensitivo  instrument,  the  ratio  was  very  mmh 
diminifiKixl.  Es|)criments  were  also  made  on  the  relative  diHtaneex 
Bt  whidi  the  trumjwt  affected  sensibly  tlie  dnim  of  the  jihononictcr 
in  difirrent  direetions,  gi^nng  as  their  result  a  limiting  ii|>heroid 
whose  reach  in  the  forward  axis  of  the  trumpet  was  nl)t>iit  double 
that  in  the  rear  axis,  and  at  right  anglrs  to  the  axln,  was  about  B 
mean  proportional  Itetween  the  two.  With  greater  ilUlancMM,  ih<»e 
difference)  were  evidently  very  mu<^h  rednerti,  the  radii  lM*'omtiig 
more  eijnalin-d.  In  the  summer  of  187],  ITenry  made  inveftiga- 
ttons  at  diOereiit  Light-»lntions,  on  our  wottorn  eonsl.  of  California. 

The  very  important  ol«orvatjou  that  u  ^ouud  could  Ix'^t  be  hcnrd 
at  an  elevation  when  tlii;  wind  is  advert  (tliat  w  when  it  lilowa 
from  the  observer  towards  the  aoou»tic  signal,}  arul  that  after  it  had 
even  Ix-en  entirely  lost  lo  the  car  in  8Uoh  cM»e,  it  might  Ije  rc^tned 
in  full  forou  by  dimply  a»:!eii(Iing  to  u  miitnbic  elevation,' — admitted 
ap[Kirfnlly  but  one  explanation,  uiiiiMtly  tiiut  the  line  of  succesnve 
inipul»^  constituting  a.  vound-bcam  wiut  deflected  or  bent  upwards 
by  the  action  of  the  op{i»ung  wind.  If — as  hiid  already  been 
shown  to  be  the  cswe  i-omefInie«,  mid  as  might  therefore  be  expected 
generally, — the  adverse  wind  were  astumod  to  l»c  a  little  etroi^fcr 
at  the  elevation  than  at  the  surface,  such  a  result  would  at  once 
follow.  "The  explanation  of  thi»  phenomenon  as  Kuggv»t(^<d  by  the 
hypothesis  of  Professor  Stoko;  in  founded  on  the  fact  that  in  tho 
case  of  a  deep  current  of  air  the  lower  stratum  or  that  next  the 
'earth  is  more  retarded  by  frictjon  than  the  one  immediately  above, 


tiM  vpfivr  oam?nt4  of  nir  nrh  1WH)iiHrilly  flw  riT  *lz  tlnioa  mijrv  nipltl  llitui  th« 

uMtajeB  camiiU.    (TVutWi  M  ihe  Air,p.t.\    Vral.  Cluvvlund  At>I)0  rcmiirk*:  "Vtom 

Mvun  txiDiam  nnn-niitiina  iiiiuir  an  Jul)'  Ub.  IRl.  at  dllTMvnC  poInU  In  the  V'iilln5 

fwau*.  I  hiivv  it<s1iiM4  Ui*  vplncUy  nf  tlio  uppirr  nltmtu  ■■  uIwDiniur  Unuv  Uikl 

oftbc  HirlMc  wind  pRVkUlns."    ■HuU'lin  lliOainiili.  Hn^.  lIVuAMvfan.  Uerv  16,  mU 

v«il,  I.  p.a»,>    And  M.  Prullii  MJile*  In  ei-iiernl   MtIhh:  "11  >•  onuln  kMordUic  t« 

I      all  otovrntknia  snutB  buth  lii  nimtiiuini  and  in  tatloati*,  ik>t  ihc  lotai  nt  lao 

ft     wlad  nii«i««r«  caMMldenMy  ■•  n  Rwi'iid  In   tli«  aUn(»|>bcrK"    ittuiuitn   Intrr- 

ft     nouonol  (It  rObtrrr.  dt  J^rti  tt  (k  rVturry.  fUlt^  ()ni.  MPBtKfiru,  ivlj  '.  IgTlj 
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tiiid  thin  again  than  the  one  above  it,  and  ao  <m.  The  effect  of  thb 
(limiiiiitioii  of  vfiWit^  aa  wc  deKoend  toward  tli«  eortli  u  in  (be  cam 
of  miinil  moving  witli  tlic  furn-.nt,  to  <-arrr  th«  upjMU-  fan  of  the 
«oiin<]  WAVV»  more  rapidly  forward  than  the  lower  partit,  lht» 
oittfiug  Ihi^iii  to  iiK'lim^  toward  thi-  oulh,  or  in  other  Kxtrxls,  to  be 
thrown  down  upon  tlic  rar  of  the  oleervrr.  When  tlic  Mmnd  u  in 
a  contrtrv-  direction  to  the  oum-nt,  an  opponte  cffwt  is  pfoduccd, 
the  upjwr  portion  <f  the  iwund- waves  k  nwre  n-tnrdrd  than  the 
lowvr,  which  advuicing  more  mpidly  in  coiis«|uenf«,  inclines  the 
wavisf  upwant  and  directs  them  above  the  h«a<I  of  the  observer."  • 

From  eevera]  observed  and  reported  cases  where  the  soood  of  a 
lof-a^at  vraa  exoeptionally  heard  to  a  greater  distance  agsinst  the 
wind  than  toward  tlie  dipwjtion  of  the  wind,  Professor  Henri'  for  a 
while  hesitated  to  give  the  hypothesis  of  Profeamr  Stokes  an 
aoqualified  acceptance;  hut  forced  as  he  waa  coitaiantly  to  recur  to 
it  as  the  only  plausible  explanation  of  the  ordinary  inflnenoe  of 
wind  on  the  transmission  of  soand,  he  finally  was  able  to  eiatiiify 
binLself  that  even  the  apinrent  exeeptintis  to  the  rale  were  ix-ally 
in  acoord  with  it.  Having  more  than  on<<e  oliAcrv'cd  tlial  wlieti 
the  upper  current  of  air,  as  indicated  by  the  ooiir»e  of  the  r1ou<]», 
is  in  an  opposilo  or  different  iTireetion  from  the  lower  or  iieniiibte 
wind,  the  range  of  audibility  is  more  affeoted  and  favored  by  the 
upi>er  current,  it  was  a  natural  induction  to  extend  audi  a  cnnditioo 
in  ima^nation  to  other  ca^es  of  abnormal  behavior  of  bouih).  A 
targe  amount  of  subsequent  labor  and  attention  was  devoted  to  the 
<Ii* termination  of  this  iniitortant  question. 

Ill  1872  it  was  ol»erved  from  on  Ixiard  a  steameT  approacltii^ 
PortlarKl  Hejid  station  in  the  harbor  of  Portland  (Maine)  that  the 
fog-wgnal  which  had  been  distinctly  heard  through  many  miles, 
was  lost  to  the  ear  when  within  two  or  tliret*  miles  of  the  jxiint, 
tltat  it  continued  inaudible  throughout  the  nearer  distance  of  a  mile 
or  so,  and  that  it  was  again  heard  as  the  station  was  neared.  Al 
Whitehead  light  station  ou  a  small  rocky  island  about  a  mile  arul  a 
half  from  the  coast,  ( being  some  65  miles  northeast  of  Porthmd 
Head,)  it  wa*  observed  on  board  a  steamer  approaching  tht  tstatioii 
during  a  thick  fog,  that  the  signal  ( a  10-inch  steaia  whittle )  though 

•  Rrpon  0/  L(a>il-Hfmtf  Board  tor  ISTI,  |>.  IIMl 
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dietiiKtIy  heard  at  the  distance  of  six  roiles  or  more,  and  with 
iocressing  difitioctoeaa  as  tlie  steamer  advanced,  ivas  Htddraly  lost 
at  about  three  miles,  and  was  not  reoovered  until  within  a  (joarter 
of  a  mile  &om  the  station ;  the  wind  at  the  time  being  approxi- 
mately adverse  to  the  Aound.  A  flix-ineh  HltAta  whi.'4le  on  boanl 
the  steamer  was  tnennwliile  ditttJiH^tly  Iwnn]  at  tJie  station  during 
tite  whole  time  of  inaiidibitilv  of  the  lai^r  t«-fi-!ni-J)  whistle,  which 
had  also  been  sounded  witJioitt  any  interruption.  TIiih  remarkable 
phenomenon  implied  a  compound  llexnre  of  the  (■nind-beoms,  and 
aooorded  with  previous  obser\'ations  made  at  liti^  Mune  points  by 
Qeneral  Duaiie  the  et^neer  in  charge  of  the  Ant  and  :«ooond  i'igltt- 
Houie  DistriotR. 

lu  l!t73  olifliTvalions  were  again  made  at  Whitehead  station,  and 
at  Cape  Eltr^beth  light  )>tation,  both  on  the  coa»t  of  Mattaaohusetta. 
At  Wliiteheatl  the  steam  whiatle  was  heard  tliroiigh  a  distance  of 

16  mile^,  with  n  light  adverse  wind.  At  Ca]>e  Eli/abetli,  with  a 
stronger  adverse  wind,  the  siren  was  heard  only  about  nine  miles. 

In  1874,  observations  were  made  at  IJttle  Gull  ialand,  (off  the 
ooast  of  Connecticut;)  at  Block  island,  (off  the  eoaet  of  Rhode 
Island ;)  and  at  Sandy  Hook,  (New  Jersey.)  At  Uttle  Gull  island 
the  sound  of  a  siren  w^  lieard  against  a  moderate  wind,  only  tliree 
and  a  half  miles.  At  Block  island  tJie  «ren  wa8  reported  to  ha\'e 
been  heard  under  favoring  conditions  of  Mnnd  through  a  distance 
of  more  than  26  miles.  While  it  was  frequently  heard  at  Point 
Judith  (Station,  and  the  eitul  at  the  latter  {x>int  was  as  frequently 
heard  ut  Rlot-k  Island,  (the  distance  betwe^^n  tlic  two  points  being 

17  miles,)  it  was  shown  on  comparison  of  records,  that  the  two 
instrvmente  had  not  been  heard  eimuliiuieously ;  the  wind  when 
favorable  to  the  one  being  unfavorable  to  the  oihcr. 

At  Sitndy  Hook,  for  thu  pur|MH(;  of  rauking  Mmultnncous  obeer- 
vations  in  diScrcnt  directiuun,  three  eUnniere  (the  tenders  of  diSer- 
cnt  light-housfti)  were  emplovrtl,  with  nteam  whislUt*  s|KiTially 
adjui^tcd  to  tint  same  tone  kikI  jHnver.  The  liUter  quality  linvtiig 
b«eo  ouvfnlly  tet^ted  by  the  phonometer,  the  iJiree  vemcls  sttumed 
out  abreast  on  trial ;  and  their  whiKlli-.«  sonuding  in  rt^iilar  MUcccif* 
MOD  "  bcAinv  inaudible  all  very  iK-nily  at  the  same  moment."  Om; 
of  the  vwse.U  being  tlien  anchored  at  a  distttnce  from  land,  tlic  two 
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otlien  w<:rt;  diriH'tvtl  la  oppfisitv  eounus,  out!  with  liii;  wind,  or  «a«t- 1 
wanl,  llie  oUicr  n^iiiMt  it,  or  wvetwHrd.  In  15  iiiiDUt(«  tli<!  whisde'j 
of  llio  liii-irKT  wa»ni  to  Iw  lieuni,  wliilc  that  of  thv  latter  was  xerr 
■lUtiiivtl^'  tiutnl;  tliv  iuiuiiiurjK-U.'r  sliuwiofr  a  wind  of  iboiit  nix 
iiiilu»  pcT  hour.  About  noon  tlic  vrasels  cfaaiii^cd  positioov,  but  the 
sound  from  tiic  wtist  (^utiDiiiHl  audible  for  about  thn-o  times  the 
diMsiiL-c  of  tlmt  front  the  ULst,  tlioii^li  the  wind  ha*]  decliniitl  to 
nearly  a  olIio  or  to  about  half  a  niile  per  hour.  In  an  hour  and  a 
half  the  iviud  liad  cl)iuig«I  to  "within  two  points  of  an  cnurtly 
op]H«ite  direction,  blowing  from  the  indications  of  (he  ancDiomeier 
at  llio  mto  of  ten  and  a  half  miles  per  hour."  The  vc^ds  ooce 
more  doparting,  one  with  the  wind,  tlie  other  against  it,  ihc  aonnd 
of  the  whistle  coming  against  the  wind  was  this  time  heard  for  the 
great«r  distajiie,  eonlrary  to  ex[)«c1iklion.  On  the  following  day  a 
numbn*  of  small  balloons  having  been  provided,  a  similar  aeri«>  of 
expc-rintents  lo  that  of  the  pr<.<c«ding  day  was  made;  a  wlalion  Wing 
fu^Wivd  at  a  greater  diuiauce  from  land.  On  the  first  trial,  willi  a 
light  wind  from  the  west  of  abi^ut  one  anil  a  ijimrter  milcn  per  hour 
as  indicated  by  the  anemometer,  a  lialliion  was  set  (AT  whicli  mih- 
titiii«l  ri.-<itig  and  moving  eastward  rill  liwt  to  sight.  Two  of  ihft 
x'ct'sels  taking  oppoule  courses  an  t>efore,  gnve  tlie  itotind  in  the 
direi'tioii  of  tJic  wind  aUiiit  double  the  dnratiim  of  that  <-Otning 
ag^D.Hi  the  slight  wind.  The  vesncls  tJieji  <'iiajig(xl  plaem  in  tlt«r 
Oppoaitecoursts;  ihuwind  having  siihcuded  toainlm.  "A  balloon 
let  off'  asreiidrti  vi^ii'ally  uniii  it  nd.iine))  an  eb'vation  of  about 
1,0CH)  i'txt,  when  turning  en)<t  it  followixl  ihi:  dinvtioii  of  iIk-  }>n-- 
viouM  oni%  lu  liiiii  fu^c  the  .tntind  of  ilic  whistle  coming  fh>ni  the 
eiu<t  wn«  h<»nl  somewhat  longer  than  tlie  npjioHite  oni;.  At  the 
thini  trial  mtidc  afV-r  noon,  the  wind  liml  r4i«ngwl  wurly  onothird 
of  iJmt  wrcif,  it«  forw  Iwing  about  dvif  iinhs*  jn-r  hour.  TTie  vessels 
onec  more  taking  tlu'irooui«os  with  the  wind  and  agninft  it,  "several 
halloona  niA  ofT  at  thi«  time  were  carried  by  ihe  xurfacK'  wind  weft- 
wardly  until  marly  Iwt  tn  i'ij;bt,  when  they  were  observoil  to  l«m 
cast,  following  the  direction  of  the  wiml  trjwnl  in  the  tiirliw  ofaser- 
vaiion*."  In  this  i.io<c  the  winiul  wii»  hiiinl  with  the  wind  vety 
Hligbtly  farther  than  lunuort  it.  It  wiw  thii>f  kIiowu  that  the  upper 
current  of  wiud  had  remained  eon^tant  tlirouiihout  IIh' day,  while 
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the  chfti^ng  snirrnoe  wiuil  wa«  appareDtly  •  land  (u>d  xm  hnxxm 
"due  to  Uie  Itcnung  nf  tliv  land  iw  the  day  advauoed :"  and  llie 
vaiying  b«>haviur  of  tlio  :«(>tind-lHiini»  vitat  cosily  explained  hy  t)i« 
varyipfr  diirervncM  of  wlocity  in  th*-ir  wmvi-  troiit«  at  difli-renl 

In  1875  Mt-nry  cDcittnuul  his  ubst-rviitiotk8  at  Blot-k  Utand,  (R.  I.) 
anil  at  I,iilli.'  Gull  iKlaml:  (Conu.)  Tlii.'  siiii(lii.-n)  lighi-hoiii^-  on 
BlorJc  Uliind  Miindini;  on  the  edg»  of  n  pt-qn-iulicuUr  i-litr  1Jj2  I'ltt' 
above  thm  »■«  \vw),  iiml  Ix-iu^  itfvh'  52  fMrt  high  (to  it»  IViml  (daiie) 
this  point  vnts  wk-ctM  for  mnkinji:  invi.«ti)^ioti8  on  tliv  dlk-l  of 
altitude  in  luodifying  untuvorjbic  i-uiulittijus  uf  nudibilily.  OWr- 
vcre  «-erc  accordingly  statjoonl  on  lite  btKivh  at  tlic  f«r>t  of  ilw  vVifT, 
and  aI»o  on  tlw  towtr  2tK>  ftet  abo\-e,  to  rtt-onl  eimullani.'OUT'iy  lilt- 
duration  of  tlic  whistle  signals  of  two  steamers  procvwliu^  id  o|ipo- 
fiite  dire«iioD»  toward  the  right  and  the  l«ft.  The  wuiid  coming 
gainst  tbo  wind  (of  about  Ee\-eo  miles  per  hour)  ooutinucd  audi  bio 
at  the  upper  sintioD  four  times  longer,  |  i.  e.  for  four  times  grvatcr 
dislaiKC  I  than  at  the  lower  eiatioii.  The  ootuid  Loniiog  with  tbo 
wind,  was  unexpectedly  heard  at  the  lower  statiou  for  a  longiT 
period  tlmn  at  the  upper  one.  Another  oheerx'alion  ( with  the  wind 
about  five  niilfs  per  hour)  gave  for  the  sound  against  tlic  wind, 
rather  more  tliau  tvicc  the  distance  of  audibility  at  tlit.'  up]KW 
Matkin;  and  for  die  Aoiind  favored  hy  the  wind,  a  slightly  greater 
distanoe  at  iIk-  lop  thaii  at  the  bottom  station.  The  next  obwrva- 
tion  gave  as  before,  with  the  adverse  wind,  the  ad\-antage  of  moK 
than  double  the  distanit>  of  audibility  to  the  upi«?r  station ;  mean- 
whili-  one  of  itn-  obwrwr*  at  tlie  f»M)l  of  tlie  clifl",  after  the  sound 
WW  entirc-ly  Uj^t,  iniuiagi^d  by  oJIiuIiiiig  to  a  Ictlge  about  30  feet 
abov«  ihc  Ifeiwii,  to  rtx^ivvr  the  signal  iptitt!  dintinetly,  and  to  bear 
it  for  !«>uie  time.  Thi-  Houiid  <v>miiig  with  liie  wind  eonliuui^  to 
be  heard  at  lK>tb  ihir  high<^r  and  rhc  lower  dtationei  for  precisely  tl>e 
mme  time,  giving  on  thix  oii'Hxion  no  lulvautage  to  either.  ObMT- 
V8tion«  made  on  Inxinl  tho  two  Htminen<  while  moving  iu  opjKitiiitc 
dinctJonB,  gav«>  for  the  iKtund  Iravtdling  with  the  wind,  a  duralioii 
and  dlitani.'e  more  tlnin  five  iIukv  that  for  tJie  sound  wliifh  timie 
against  the  winil.  Five  similar  ex{H'rimeiittt  gave  very  niniilar 
results.     The  two  vtssel»  moving  in  oppu<ile  courws,  eadi  at  right 
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aiigl«  to  Uip  direction  of  the  wiod,  gave  a.  vpry  cIom  MjtiaLitj  for 
the  reoiprocHl  durations  of  tlw  houikI.     In  dip  following  nionl]), 
iiiriiilar  i.lwervationB  were  made  at  Liltle  Gull  isloDtl,  whicli  wrre 
very  lux-onlntit  with  thoAe  mode  at  the  former  station.     As  «  romlt 
of  plotting  U>e  ranges  of  audibili^  in  different  directions  fran  > 
giveii  [Miitit,  |irodm'ing  a  series  of  circular  figures  (more  or  \>» 
distorted)  of  very  diflerent  siwe,  Henry  was  iodined  to  belimj 
tluit  the  whole  area  of  audition  ia  leea  in  high  winds  than  in  goiile 
winds,     Thene    investigationa   as    tltcir   author   well    remarks,— 
"tJiough  simple  in  tlieirooneeption,  liave  been  difficult  and  lahoncnx 
ill  ttieir  exeoutioii.     To  l>e  oft  the   greatest  pntctiml  \-alue  tliE^f 
wvre  required  to  be  made  on  the  ocean  umler  the  t'oiiditione  b 
which  tli<^  results  are  to  be  applied  to  the  use  of  the  mariner,  tfiw 
tliurefore  the^  cimid  only  l>e  tmiKlucted  by  means  of  steam  vtee^ 
of  tufflcient  power  to  withstand  the  force  of  rough'  sees,  awl  *^ 
times  wlicii  these  ve^M^ls  oould  be  spared  from  other  duty.    Tb^ 
ako  r«[uircd  a  numlwr  nf  inttilligent  assistants  alcilled  in  olwwv*" 
taon  and  faithful  in  reeording  results."* 

In  tho  Muninierof  last  year,  1877,  with  undiminished  aidor,  1*^ 
vontinui-d  hi.-«  observations  uii  sound;  selecting  this  time  Portlac*'* 
harbor,  Monhegan  island,  and  Whitehead  light  station,  oti  the  coa^* 
of  Mniiie.  .M  the  hitter  sliition,  tl>e  abnormal  plieiionii-non  of  ^ 
region  nf  inaudibility  nt^r  the  fog-sigoal,  and  extctiding  uutwa*"^ 
for  two  or  thn-e  mWv^,  (bt^yond  which  distance  tlie  sigiiiil  ii«  agM-V 
vcrj-  diHtinrtly  limnl,)  hud  for  Mverol  years  been  frpquently 
ob«Tvcd.  Thi»  dingulnr  eHwt  ix  noticed  only  in  the  twe  of  • 
Southerly  wind  when  tliu  ve»»o]  i*  »pproiu.-hing  the  Migual  fn>Kii 
the  same  quarter,  und  consequently  with  the  wind  advene  to  tSx 
diitK-tion  of  the  sound-beum»,  a  condition  of  the  wind  which  i* 
tlif  usual  accompaniment  of  a  fog.  The  obwrvution  itltouiil  d~v  ■ 
intcrmnliato  "heh  of  silence"  to  be  well  marked  on  beard  t-S^r 
steamer  both  on  approaching  the  station  niul  >m  re<%ding  ftooi  * 
by  retracing  the  same  line  of  travel.  Mt^anwhite  the  in 
signal  whistle  from  the  steamer  was  dtstioctly  lunnj 
on  both  the  outward  and  boinfiy  ■![' 
its  course.    The  next 
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side  of  t]ic  small  ifilsnd,  hy  directiog  tlic  oouree  of  the  steamer 
Dorthvrard ;  und  iu  tliiis  esse  the  ^liorc  i-i^nal  n-os  dUtinctIr  licjrd 
throughout  the  trip,  while  the  gigiial  from  the  vesad  passed  through 
the  "  bell  of  siltiioe  "  lo  the  observers  at  the  >-tfitioD.  Tlie  hypothesis 
of  a  local  MHind  shadow  of  delinile  extent,  is  excluded  by  the 
simple  fact  that  the  regions  traversed  «-ere  entirely  unobstructed, 
the  two  points  of  ob§er\-atioi] — loovable  and  etutionary  —  being 
eoostantly  in  view  from  each  other  when  not  ohwured  by  fog. 
The  bypotheeis  <rf  a  stationary  belt  of  acoustic  opacih'  is  «jually 
excluded  by  the  uninterrupted  tranMinii^sion  of  sound  through  the 
critical  Pt^on  in  one  direction ;  and  this  too  whichever  order  of 
observation  be  selected.  So  that  in  one  of  the  cases  the  powerful 
whifitle  ten  inches  in  diameter  blon'n  by  a  steam  preature  of  60 
pounds,  failed  utterly  to  make  itself  heard,  while  the  sound  from  a 
murh  feebler  whistle  only  six  inches  in  diameter  and  blown  by  a 
steam  pressure  of  25  poundii,  traversed  with  ease  and  fulness  the 
very  same  spat*.  The  only  hypothesis  left  tliereforc  is  that  of 
diucoustie  refnirtion ;  by  which  tlie  sound-beam  from  ono  origin  is 
bent  and  lifted  over  the  obser\'er,  while  from  an  opposite  origin  the 
lefractioo  is  in  a  reversed  dimrtion;  and  such  a  quality  in  tho 
moving  air  is  refemblc  to  no  other  observed  condition  but  that  of 
itB  motitm,  thai  is  to  the  influence  of  the  wind.  Observations  were 
afterward  made  at  Monhegnn  island,  on  some  of  the  more  normal 
efierls  of  the  refniction  of  sound  by  differences  of  wave  velocity, 
all  fully  confirming  the  supposition  which  had  been  so  \'ariouflly 
and  critically  subjected  Ut  examination. 

The  principal  conclusions  summed  up  in  the  last  Report  for 
1877,  are:  Ist.  The  audibility  of  sound  at  a  distance  depend)* 
primarily  upon  the  pitch,  the  intensity,  and  the  quantity  of  the 
sound:  the  most  efficient  pitch  being  neither  a  veiy  high  nor  a  very 
low  one, —  tlie  intensity  or  londnE;^  of  ^imd  resulting  from  the 
amplitude  of  the  vibration,  and  the  tjnanliiy  of  sound  m^ulUng 
from  tlie  mass  of  air  simultaneously  vibrating.  2nd.  The  external 
condition  of  widest  transmission  of  sound  through  the  air  is  that 
of  stillnes*  and  perfect  uniformity  of  density  and  teiui>eraUirc 
throughout.     3rd.  The  most  serious  disturbanoe  of  the  aiidibilitir- 
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of  souikI  nt  a  dietaiKe,  n«ult8  from  ib  refraction  by  the  wind, 
whivb  us  a  gem-nil  rule  moving;  iiiorc;  fm-\y  uiid  ntpidly  above  than 
nmr  the  curtb,  to»d«  by  lhi»  iliflvrvnoe  to  liA  the  sound-beains 
upwunl  wlien  moviu^  iif^iinMi  llie  wind,  und  ta  u  downwnni  eun'e 
wlit-n  tnuviiig  witJi  it.  <lt)i.  \\'heii  llie  ujiper  curreDl  of  air  is 
ttdvcree  to  tJie  lower  or  wnxibli!  wind,  or  whenever  from  any  cause 
tho  wiinl  below  has  a  higlier  velix-iry  than  that  hIhivc — in  the  same 
dirertioUjthe  rvversophenoiin-non  !:•  olwrvinl  of  Koimd  l>eii>g  heard 
to  pfreutor  dislonceit  in  op]>ositi(Hi  to  the  sensible  vntn\  than  it  is 
wlK-n  in  the  direetion  of  tlie  surface  wind.  flth.  While  suitable 
R-Moctore  iu)(l  trumpf^'t  vtmtx  are  ecrvicwtblv  in  giving  pmniinent 
direction  to  »ijtind»  witliin  moderate  or  onlinaiy  tlistanrxM,  yet  from 
the  rapUl  ditfiisibility  of  the  sound-beams,  »iidi  uppliancfis  are 
worthless  fur  distuuecs  bi;you<)  a  mile  or  two.  6th.  The  siren  has 
been  frequently  found  to  have  itH  cl(»rest  |Ht>etnitton  through  a 
widely  extended  fog,  and  also  through  u  thiek  snow-storm  of  lai^ 
area.  7th.  Intervening  obstruelJons  produce  sound  sliadonii  of 
grvutcr  or  leie  extent,  whicli  however  at  a  distance  but  slightly 
cnfceblu  the  sound,  owing  to  the  lateral  dilltuion  and  closing  in  of 
the  sound-waves.  8th.  Tlie  singular  phenomenon  of  distinct 
audibility  of  sound  to  a  distance  with  a  liniiled  ititermcdtatc  n^on 
of  inaudibility  where  no  optical  ohetructioD  exists,  is  due  Eon>otime8 
to  a  diffusion  of  upper  sound-beams  which  have  not  suffered  the 
upward  refraction;  aometinies  to  the  lateral  refraction  of  souod- 
boams  or  to  the  lateral  spread  of  sound  from  directions  not  affected 
by  the  upward  rvfrat-tioii ;  and  very  frequently  to  a  double  curva- 
ture of  tlie  nrfracted  souiid-bcaifts  under  an  iidverec  lower  wind,  by 
reason  of  the  wave  fronts  being  less  retarded  by  the  lower  or 
surface  stratum  of  winil  than  by  that  a  short  distance  aliove,  and  at 
still  greater  heights  being  again  less  retarded, and  tinally  accelerated 
by  the  superior  favoring  wind. 


These  renuirkable  scries  of  acoustiv  invMtigations  nndcrtalcen 
after  the  obnervcr  had  considerably  exceeded  his  threc-soore  years,— 
peretA'cringly  i-ontinui'd  weeks  at  a  time,  and  sometimes  for  mow 
tlian  a  month, — -extendiirg  through  a  ]>eriod  of  twelve  years,  and 
pursued  over  a  wide  and  extremely  irrc^lar  rai^  of  sea-eoast. 


I 


I 


DBOOfWE  OF  W.  B.  TAYLOB. 


S55 


ari'l  andrr  i^'eat  \'ariety  of  both  topo^rajyliksl  and  meteorologioal 
conditioDB,  iintiringiy  prosecuted  by  numberless  tea  trips  of  1<^ 
15,  and  even  ^0  miles  Id  single  stretches,  in  calm,  iu  sanshine,  in 
storm,  with  every  \-ariety  of  disr^arded  exposure, — form  altogether 
a  labor  and  a  research,  (juite  une<|ualled  and  unapproot^ied  t>j  any 
similar  ones  <m  record.  A.i  a  re*iill  of  ra  greiit  enrnoKtn&tM  aitd 
thoroughueie  in  the  c<indu<!t  of  an  eulerpriM;  of  so  great  difficulty^ 
Henry  haa  advattcetl  aiul  eiirinlivd  our  knon-Iedge  by  iM)nrribu- 
tkniB  to  the  srioiu>e  of  att'iLttint,  uiique^tionaiily  t^iv  mo«l  imjMirtant 
and  %'aluable  of  the  oenlut^-.  By  persistent  crotw-cxiuninnlion  of 
the  bewildoriti);  aiiomaliesi  of  ttoiind  propa)rntioii  undir  n-icle  divcr- 
sitieh  of  l<K9lily  and  vondition,  be  hit^  (XK^aiinii'd  in  <;vi)Iv>iit^  onlcr 
out  of  apparent  cliautt,  in  rei'Jainiing  a  new  dbu-ioi,  now  Mit^ected 
to  tho  orderly  n-i^n  of  nHT<f£;nin-d  law,  an<l  in  rniHinp;  ibe  piuiisi- 
ble  btil  long  [H^bi'U^d  liy|Mitlii?tiA  of  Htt>k(«  Inia  tlw  iloniiiin  of  a 
vprififid  and  fully  cstablbdinl  tlieory.  Only  on  the  subject  of  the 
oc«an  cdio  liati  li<r  lailtil  t"  rf^ac-h  »  «>luticin  wlii<-h  entin-ty  sitixfiwl 
h»  ju(l(»in«-nt ;  ■  und  at  llie  ri[w  ork  of  four-8(»in;  yc«r»  hi-  had 
mappwl  out  a  fnrtJicr  ejcteiwiuii  of  hut  hdiorious  ncan-b  aAer  truth, 
trhcn  his  uniiriog  and  bciicfiwiit  piiriMwti*  were  out  sliort  by  dcatli. 
With  thi-sc  great  labuns — (a  full  demand  upon  the  eneif^es  of 
youthful  vigor)  fittingly  elrjscd  the  life  of  one  whoiic  long  career 
had  bt-CD  dtdicattd  to  the  service  of  his  race, —  no  less  by  the  unre- 
corded inntalions  nad  entuuragi'mi'nts  of  others  to  the  pnisecutjoa 
of  oripnal  rc^earc-b,  than  by  his  own  direct  and  earnest  efibrte  on 
all  (Kxasions  to  extend  the  Iwundaries  of  our  knowledge.  Kor  is 
it  permitted  ue  to  indulge  in  \-ain  regrets  that  thirty  years  of  such 
a  life  were  seemingly  so  much  withdrawn  from   his  own  chosen 


'"Till-  qQMUon.  Ibflrvdirr.  renmln*  to  bo  uiaworcd.-  «ti>I  li  lb«  canM  ot  Ui* 
•«n*l  cdboT  Ai  1  have  ilAKid,  It  Riiiil  III  iiuiiu  wuy  tw  •-fiiiiiorlnl  wlUi  Uiv  liort- 
■nn,  TltQ  oiiTy  ivx|>lMrinl1(i»  wlilHi  tUffjfi'iiU  ILinilr  lo  rni>  nt  pn^woiit  In,  that  the 
qmnd  cS  tli»  •mind  whlcli  flllH  Ihv  vrbulu  nCioonpliFn-  from  the  mhIIIi  tr>  tlin 
horlmn  wlih  lOuncl-irnvM,  luojr  ixiiitlnuo  lliclr  eurvllltieiir  iI(riit!U<>ii  iinni  thpjr 
HHkii  III*  niirAim  or  tlin  wHlnr  iit  lUi'h  an  aiiKlx  niul  illnvtloii  u  to  be  ivnpi.-lf<l 
1a<k  In  thi-  I'lir  •>(  lliv  olopi-irr,  in  thin  «a*o  Ibe  Mbo  would  bo  bcord  rrotn  a 
pcrCwtlf  flat  mrnioc  of  wuli?r.  and  ni  dlfl^TpiLt  tound-rayi  would  rivt'h  tVi»  wnt#r 
at  dllToriint  diitniiora  and  rmiii  itKIiimiE  ailinulbi.  Ihcy  troulil  pnxluiu'  tlip  pro- 
loacnl  (ilinnuitnr  of  lli«  rclio  aiiil  Iti  aiiiulnr  ntrnl  ■Iviik  Uio  horlKoii.  Wlilla 
wc  iki  not  advance  tlill  hy|Killiaal*  lU  a  flnnl  dolulloii  »r  tlic  <iu«tltiii,  vin  •tmll 
|>vrJil<niaUr  imIujiI  it  u  a  nitniii  of  ■uKiimliiK  mrtlior  ri|irTliii«il>  in  nignrd  to 
thJt  |i«nil«xlaE  lanllnii  at  nnnlliiq'  ii-.uuiti,"    illrju-n-^  L.  II,  Boam,  iHn.p.  TB.) 
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miDietn'  at  the  altar  of  sciPnce,  to  he  occupied  8o  lai^lv  with 
druilgeiy  and  the  routine  of  merely  sdmiaifttrutive  dutiet.  T 
thougli  it  be,  that  taleiitE  acUipted  to  mch  fnncLintis  u«  vny  much 
more  common  and  available  than  ihoite  whioh  form  lh<>  Kiit'<T«<ful 
interrt^tor  of  Nature,  who  that  knows  by  wliat  (^(liionif  Stnitb- 
Bon's  wise  endowment  was  replied  from  the  wasteful  dismpiitioD  of 
heterogeneous  local  agencies  and  objects — by  what  Iw-KHCCfirettaKT, 
and  through  what  ordeals  of  remonstran<<c  aitd  tniitmmrrption,  of 
oontumely  and  denunciation,  the  modest  innomc  nf  tlie  ffand  (hti*- 
bonded  and  increased  by  pnidcnt  rniinag<^tncnt)  was  yi'SU'ly  mure 
and  more  withdrawn  from  merely  popular  um^  and  intomtt*,  nnd 
more  and  more  applied  to  its  truest  and  highest  piiip<we,  the  foKtcr- 
ing  of  abstract  rewaroh,  the  foundiiif;  of  a  pliamti  for  the  fature,< — 
llie  "increasing  and  diffusing  of  knowlwJge  among  men," — who 
tliat  knows  all  this,  <-an  say  that  Hi.iiry  wux  mistaken  in  his  d(v 
votion,  or  that  his  riix^t  y«ant  wore  wn»tvd  in  an  ooprofitable 
mitwion?*  But  in  addition  to  this  va»t  work, — ncoompli£h(>d  as 
probably  no  one  of  hw  Mtentifio  corniKX-re  would  have  liiul  the  forti- 
tude* and  the  indomitable  persistence  to  t^itrry  through,  hi«  pcn<onal 
contribution!*  to  motlern  scitntx-  fas  has  been  shown)  have  through- 
out been  neither  few  nor  unimportjuit.  ^^M 

One  remarkable  circuinslaiicu  relating  t^>  tieuiy's  din-ctonship  o^H 
the  Smithsonian  publicationa  (which  have  hud  so  wido  a  distiibuiioa 
aiid  influence)!  mu»t  not  be  here  pu^wd  over.     Having  hintself, 

■"Rut  tt  l>  iiiil  Htaii*  1\nr  rnnt.xrlnl  nAvuniA^im  whl^h  thf>  worM  fijo]^  fnm 
tli«  alufly  of  abiilmcl  ■cIodoa  on  wMcb  lU  ijLikliiU  aro  foun«lt<].  Vcrc  MJ  ainhcr 
(ippUi«IU»i>  tit  U>  |ir1iii'Ipln>  til  iitm-tlnil  imriiuHi*  lu  rvjwr.  Ii  woiilil  allll  W 
entltlnl  to  nmiiiK^ndiUdii  ■nd  nuiipvrl  on  •fvijuiit  of  lt«  more  Imparl^ot  cffKO 
Upon  the  cnif^rvl  mind.  Jl  oITm  unbimnilrd  flHdjt  of  plauuru&l(>,  bcAlUkfUl,  ftad 
Biinciblinx  ricrclH  la  Ilic  ifiiIImii  iDiullW't  of  iittin,  vniwiKllug  tilir  iHiiiMn  «a4 
vnlnnlng  lilt  iHiiii.-i'|>Iliin»  iif  ilio  wlixliiiii.  tb?  mvrty,  nad  Ihv  ^D^ta«q■<■  of  Uw 
RTcai  RulM  o*  lh«  onlvcmr.  PVom  Uicac  coiiildenitliiin  Idoii,  oiul  oihur*  of  k 
Itkc  kind,  I  «m  ftilly  JunliaMl  Id  tha  monrtliiii  Uint  UiIh  IntUliiUun  liaa  don* 
EDod  VFrrlco  In  pim'inif  iiri}mlar<nVT  btforc  the  oouniry  IFio  loiportant^  of  orl^iial 
rcMMtrch.  nnd  lliot  lu  illrcoUin  kfc  cntUleil  (o  runiniruilittloii  fur  tiitvlna  wi  ml- 
hiruil)-  mill  pimlkti'iiLly  ki'|>l  In  vli-w  (hi>  tlipl  tlinl  It  waa  not  iDtcailMl  fer 
cttucaMojinl  or  lintiivillulrly  pn&r?tl«il  p(lrpo«»,  bill  for  Di«  C9icnunicnai*til  oC  tbtt 
Muiljr  at  thoanUeitl  pitiiclplu  and  Uin  lulnuiiMRMnit  of  KiMtiBCt  kuowlodCB." 
(finUOuoatan  Nrporl  for  IK*>.  p.  IT.) 

t  "Thii  tiuinbor  of  r<i|>li'ii  nf  Uip  Kmllliwinlnii  Omtrlbiitlona  dlMrlbat«d.  la 
grmtiir  dun  Uiul  nl  [Iik  Tmiiwiloiii  i>r  nnr  leli-iitino  or  lltmur  HNdely:  and 
tbprrforo  tli«  Inntllutlun  otTon  the  bnt  uiviUtiiii  tii  Iw  limiul  lur  illirMlBa  ■ 
knmrlMla*  ot  •elonuno  dlnouvarlfitL"    l/fmH/MHilan  JbymH  fbr  UB1,  pL  Vti 
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aniiilst  the  ab^orbii^  oocapadons  (»r  hiii  position,  oonductod  ao  %-alu- 
able  <mguial  inve&tigation.i — on  tli«  tttren^h  of  building  materials, 
— OD  the  best  illuminautfl  and  their  proper  conditions, — and  espe- 
cially in  his  last  great  labor  on  tl>e  philoeopby  of  sound,  we  should 
naturally  ex])ei^l  to  lind  them  diiplayeil  in  the  "  Sinithaooian  Con- 
tribution;" where  in  intfirf«t  and  imjiortancR  second  to  none 
cootatowl  in  tiiat  fxtcittivi;  and  lulniinibk-  )«.-riw,  tUvtss  niemoira 
voulil  huvv  i^oun^  tlivir  tiuing  plut',  mid  \xnvi!  fpveii  honor  to  the 
oolhwtJoii.  Stit  m  if  to  avoid  all  tti-niblaiKi;  of  n  peixtniil  niotivit  in 
bis  rwolulo  polic>'  of  «i I ininNt ration,  liC  {iiiljtii<.)i<.-d  nothing  for  hirn- 
Helf  at  the  exptnuw  of  tlx!  Sniitliwiiiiiu  fund ;  his  numi:ro(i<<  original 
productions  being  given  to  tbt  public  tlirough  the  chanocl  of  vari- 
OQB  official  rcporti<.  And  thus  it  lias  ocx^^iirn-d  that  his  writings 
scattered  In  the  difibrpnt  directions  which  Geemed  to  him  at  the 
tinw  moHt  suitable,  with  little  thought  of  any  speciitl  publicity  or 
perpetuity,  have  largely  failed  to  reach  the  audience  which  would 
most  appreciate  them.  And  many  of  his  most  valuable  papers — 
never  by  himself  collected — must  be  searched  for  in  unsuggeetive 
voliunee  of  Agricultural,  or  Light-House  Board  Reports.  * 

For  him  it  seemed  enough  that  what  was  once  eiitahli»h«l,  would 
not  be  willingly  let  die;  that  the  medium  or  the  oocaKion  of  coin* 
nianication  was  of  comparatively  little  coiuiequence,  if  but  a  new 
fact  or  i»rinciple  were  llirown  intf»  proper  <'urrt-ncy,  ami  <iuly 
ai'M-ptt^l  as  jtart  of  the  world's  weattli:  and  Ix-yond  alt  ordinary 
iiMin  he  seemed  to  feel  tlie  inM)rnificnn<ie  of  per^Mial  fani<>  m  com- 
parvd  with  the  in^nite  value  of  truth.  The  m<Mt  approjtritit'*  monu- 
ment of  such  a  man  would  be  a  full  oollection  of  hii<  writings, 
produced  in  a  worthy  and  appropriate  style  ol'  publication. 

Ije^  than  a  year  ago,  (on  the  evening  of  November  2-Jth,  1877,) 
lie  delivered  in  this  plaoe  Itefore  thia  Society  hi«  auaual  addruc, 
«l)(Hi1y  after  his  re-election  as  its  PKsideiit; — an  addraw  whicli  as 
we  beheld  the  remarkable  fulneaa  and  fresbctiM  of  the  speaker's 

■Xaar  Talnsbla  connnunlamona  nade  to  th«  Amerlun  AuoclAtlon.  M  Uk* 
KkIUuuU  Aawtemy  or  Scloncc*.  to  tlia  VhOiIdsI'iii  Fiau»ti|>lilu>l  Nurlnly.  sikI  tu 
vUiar  ImnUo*,  from  njusti  iintun,  which  Uiolr  aiiUiiir  wiu  pnircDtad  trom  vrltlng 
blrlr  <iul,  by  Oi«  unn-aaloc  pn-niitv  of  lilx  multlttidlnoiu  eOiital  nnd  |)iiblle 
4ilUai^  havo  unfortanatclr  brca  publUhcd  oalj  by  UUh. 


368 


UEMOBIAI.  OF  JOSBPn   HESRY. 


mental  and  bodily  powTiw, —  wv  little  lho>tght  was  in  reality  his 
valwlicftoiy.  In  it  he  coii<-iwily  yet  Uia'dly  ]Kirtrayvd  for  the  Miran- 
latiou  of  itwre  j-onlhAil  iilivsimw,  the  proc(«!*t«  aiid  the  (junJitir!* 
nomsury  for  success  in  ongiiial  rt^aroh ;  —  thv  awukf.-nt.'d  HH<.-ntion 
to  "the  swck  of  fiji:iit  drsfuvoritw  coiistoiitly  floating  Hrouml  us,"— 
the  niri-fiil  otiWT\'otion,  the  ckar  pcnvption  of  the  srtiuil  fiirtt 
uncolonil  as  iniicJi  ftt  [xN^tihlv  hy  a  priori  rvuveptlom  or  expe<,-ta- 
tJonii, —  Ui«  fiM-ulty  of  porwjvwnijg  wat<.'lifiilni»s,  ttnd  lh«  jiirigmeiit 
to  elicniniktc  (with  all  iliie  I'niitiori)  tin-  cMimlitiuns  which  are  luts- 
(ientnl, — th<:  ii»[K»rUii)<«  of  a  ]>nivi»i<Muit  liy[>(>th«!ti», —  the  oon- 
scieotioiis  and  impartial  traliiijf  of  such  liy  every  expedi^'ut  that 
ingenuity  may  suggest, — tlic  lotsonik  taught  by  failure, — the  firm 
holding  of  the  additional  facte  thus  gleaned,  though  advene  and 
di»kpf>ointing, — the  diligent  i>ondering,  ;uid  the  logical  applkatioD 
of  dcxluctivc  confiequencee,  to  be  again  examined,  until  ae  the  reward 
of  ptttient  solicitation,  the  answer  of  nature  is  at  hau^t  revealed. 

"Till,'  invefitigator  now  feels  amply  rewanled  for  all  hie  toil,  and 
is  coneciouij  of  the  pleasure  of  the  self-appreciation  which  flows 
from  Inving  been  initiated  into  tJje  pecrets  of  nature,  an<l  allowed 
the  ])liice  not  merely  of  an  humble  woraliijiper  in  the  veatibule  of 
the  temple  of  eeience,  but  an  officiating  priest  at  the  altar.  In  this 
ekctch  which  I  have  given  of  a  .luooeanful  investigation,  it  will  be 
observed  that  several  faeuliies  of  the  mind  arc  mlled  intoogieratioa. 
Fintt,  the  imagination,  whi^'h  calln  forth  the  fornki  nf  things  unseen 
and  givGB  them  a  local  habitation,  must  lie  aolive  in  presenting  to 
the  mind's  eye  a  definite  iiontx^ptinn  of  the  moiles  of  operation  of 
the  foru'es  in  nature  sufficient  lo  produne  the  phenomena  in  questioiL 
SeoiHid,  the  logi^^al  power  mu»t  be  trained  in  order  to  dedura  fmoi 
the  aasunied  premises  the  conclusions  necassary  to  test  tlie  truth  of 
the  assumption  in  the  form  of  an  experiment;  and  again  tlie  inge- 
DUtty  must  be  taxed  to  invent  the  experiment  or  to  bring  about  the 
niranfinncnt  of  apparatus  acUiptcd  to  teat  the  conclusions.  These 
faculties  of  mind  may  all  be  much  im]>mved  and  strengthened  by 
practice.  The  moet  important  reqiiiaite  however  to  scientific 
invcstigattoos  of  this  charai-ter,  is  .1  mind  well  stored  with  clew 
conceptions  of  scientific  generalisations,  and  possessed  of  sagacity 
ID  tracing  analogies  and  devising  hypotlie-sea.     Without  the  use  of 
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bypotboies  or  antecedent  probabilities,  aa  a  general  rale  no  extended 
teries  of  investigaliona  can  be  niaile  as  to  llie  approximate  cause,  of 
cai^tuJ  pbeoomena.  Tb<^y  require  to  be  uned  however  with  great 
can-,  1^  tbey  become  fal»e  guidi»  wliicb  lead  to  error  rather  than 
to  truth."  *  Wtio  (bat  ll^teuei)  could  fail  to  pen«ive  that  the  speaker 
wuM  urn'Ofii^iously  giving  us  precious  glimpses  into  his  own  ex- 
pcricntie  ? 

In  1ms  than  two  weekn  after  thin,  bis  lai>t  appraranoe  among  as, 
be  suffi'rnl  at  New  York  a  temporary  nurabneeM  in  his  bands, 
which  he  feared  might  threaten  a  paralytus ;  but  a  subsequent  swell- 
ing of  bis  feet  and  hands  revealed  to  his  physii^tan  the  nature  of 
hifl  inward  diaease  as  a  nephritis,  which  had  insidiously  assailed 
hun  before  it  was  siiA)>ert4-d,  and  had  doubtless  been  a^ravated 
by  his  unremitting^  seientific  lalmrs  rontiniK-d  as  a'^nal  through  his 
last  iummer  vacation.  Only  a  moiitJi  Ixfore  he  died,  he  thus 
described  the  commencement  of  his  malady:  "After  an  abnost 
uninterrupted  jwrifid  of  e-xMlent  bcaltli  for  fifty  years,  I  awoke  on 
the  oth  of  Decemlier  at  my  oflitv  in  llie  Lighl-Hoiise  DejMt  in 
Btaten  Island,  tinding  my  right  hand  in  a  paralytic  condition.  This 
was  at  fipit  referre<l  by  the  me<lical  adviser,  to  an  affection  of  the 
brain,  but  as  the  paralysis  sulwiilwl  in  a  cDii.*idenible  degree  in  ihe 
coni«c  of  two  days,  this  conclusion  was  doubled,and  on  a  tliorougfa 
examination  through  the  eye,  and  by  means  of  auscultation,  and 
(■bc-micnl  autily^is,  Dr.  S.  Weir  Mitchell  and  Dr.  J.  J.  Woodward 
proDoumvd  the  disease  an  affection  of  the  kidneys."t 

•  BMrm  FtM.  Bae.  Wa^iyta"m.  Sen.  M.  UTT.  <r«l.  II.  pp.  Iffi.  IM, 
tOjM-nliiK  Atldrm,  wTltt«n  fbr  (bH  nioMlnS  of  tlw  Nntlonnl  Acndamr  of  Rd- 
■DM*.  .\prtl  null,  )t7f.  ifyofttd.  yat.  Atnrl.  »i..  vitl.  ].  |HLrt  i.  pp.  177.  i>.'i~lu  lll« 
mn«  oiSdm*  rmiil  lo  the  .li-:kO'<rn^  I'.v  Ui<^  Scr^FotAry  h  he  rcninrkcit:  "  f  uin  iramMl 
llHt  I  i»tij(l  ^iivnUi  my  vnrnrltvi  wHli  i'jitiil»ii,  ukI  'XIivdiI  no  iiiitv  p«m«r  — 
plir>lfQl  iir  nx'iilal.  Lbun  It  commeDiiumlc  Willi  my  pnwrnl  ntiiiliOini,  and  In 
eanilijcnillon  or  Ihln  I  lliitik  II  ndvlntbl*  la  mnnU  on  laaeli  lU  ponlblc.  Uie 
vmriutui  it4llca<4  wtiM^h  hnv?  bvcti  pmvril  upon  ifir>  In  fOithlilmUori  »f  my  rwA- 
ibacv  In  Ui«  cKy  o[  WnablntEton.  and  aif  ■■■aclBllcrn  vltli  U>«  Kinllhuuiilua 
InsUtuUon.  ...  I  ilmntanr  Ixw  love  U>  renew  iny  nqUHt  to  hr  lUlownl  M 
mt|B  ll>U'|>nKliI«»oy  or  IliH  Ai'Julviiiy.  Ibu  nxlKiiutluii  lo  lake  cIThi  at  the  licit 
flMWUnc.  t  rotaln  Ui«  oOhx  six  moiilb*  loot*r.  In  Uiv  liojni  itmt  1  inny  La 
raMcrfd  [o  (uob  a  eoa-iiUau  uf  b«*llli  om  tntm  able  lo  prepare  Hinu  HiHoUitlW 
■rhicb  BUj  tH'  lit  liiiiHirtaunklur  tlw  ^rllur•^  <i(  lliv  .vcudrmy."  Aoil  In  bia  ciMlns 
Adilrnt  D(  thu  fnil  at  the  ■■■■Icai,  Ibrop  (Uyi  lulr  (April  IVUil,  tii  ivraiHl  iron)* 
having  nov  Ui*  oolcmnlly  uf  a  i-nl«iUclory  chante.  be  nrwM  Uh>1  mural  Intinrlty 
«f  dia/MMr  i*  ««>niillul  lii  ounvclunlloua  ndallLj  lu  aulaiiUnc  rcacardi;   and  Uul 
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Avrwe  iiiM  his  illiKwi  waif  fatul,  he  yet  tc\t  hilk-cl  by  that  < 
flattery  of  (lim.'Ssc  when  ntintti-ndcd  with  u  iniintitl  wasting,  into 
tlw  thijught  that  lie  might  prolmbly  survive  (h<L'  .ipprojichinp  wurmer 
wraihcr;  and  iVilly  pii'iwired  fur  de-ath,  with  the  si-n«-  of  life  i«tilli 
Ktrong  within  htm,  hp  planned  what  mi^ht  yet  be  aecompliahcd. 

But  with  cxwsioiml  iilternatioDE  of  more  favorable  pymptom*, ' 
with  the  urscmia  ^leudily  iuL-rcu;^ili|;,  hi«  i>ire)i^h  iilowly  dtThoet^l: 
and  ae  b«  Uy  at  noon  of  tJie  I3th  of  last  May,  [1878,]  with  grow- 
ing  dlfficully  of  breathing — liurroundcd  by  loving;  and  anguiiJied 
Iiearta — his  Ja^t  feeble  utterance  was  an  inquir)-  whiuli  ^fuy  the 
wind  came.  AVith  intellect  elear  and  unimpaiml,  calmly  tbat  pure 
and  all  unselfiBli  spirit  jraesed  away;  leaving  a  void  all  the  more 
real,  all  tlie  more  felt,  that  the  decea^  Iiad  reached  a  good  old  age, 
atul  had  wortliily  acoompllithed  htn  allotted  work. 

PEllBOSALrry    AtrDTHAKACTKK. 

Of  Henry's  personal  npjH'arancc,  it  is  Auflicient  to  say,  that  hid 
Hgiire,  al>uv«  the  medium  ht^ight,  wat  linely  proportioned;  that  his 
mien  find  mi>vciiniit  were  (tt)riiifKil  and  ini[K»ing;  and  tltat  on 
whatever  DOca»iuii  ciilled  u|Kiii  to  addrcw  an  ».'<»end>ly, 

"  Wltli  (<**«'  HupMt  IIP  niM'.  Hn<l  III  tilN  rlKliiK  mrtatd 
A  pilur  of  lUlc:  <lcrp  on  Mi  front  angrmveo 
nttMlH-nitloii  wt,  Hiiil  imblln  ntre." 

niit  head  and  features  were  of  nuwi^ive  mould ;  though  from  the 
perfect  proportion  of  his  fonu,  uot  too  eon^pieuoiMly  so.  Hi* 
expansive  brow  was  crowned  with  an  abundant  flow  of  whitened 
hair;  his  lower  face  always  smoothly  t^baven,  expressed  a  mingled 
gentlencfis  and  lirmni-ss;  and  his  eountenauec  of  niunly  r^ymmetry 
was  in  all  its  varying  moods,  a  pleasant  study  of  the  mellowing, 
moulding  impress  of  long  years  of  generous  feeling,  and  a  worthy 
exponent  of  the  fine  and   tJioughtful   spirit  witbiu:  wearing  in 

It  ihoulil   themtari!  be  an   IndlapoDiabIa  teat  of  tn*nib«nb1r  In  ui  Anul«in7 
■(.rrniiiiiiH  In  mHiiilaliihiit  tia  auilMd  ftinotlon.     "II  In  nol  micliil  ixnlllan.  pupii-i 
Iftrlty.  vitoiidiil  nutbiinililp.  or  nuMUfoi  •*  nn  tniiCriiPlor  In  ■liniPi-  irhliili   piiUtlM-j 
to  mrmlicnhlp.  biic  iii*tuiil   Dew  dlicoTPTloi;   nor  an  thno  (UitlrlFiit  ir  Ibc  rvpo*  ] 
Intlim  nt  111*  cnRtllilntf  ia  In  the  iIluIitrDit  ilnitrixi  talnlrd  Willi   hijiillco  or  waal 
e4  truths     indiwil  J  ililiik  tlmt  ITniiKirHLit^  luid  gmtt  iiii>Ti1iit  |Miw4>r  rx^rtind  Is 
llic  illnciJVprF  of  ■olpiiMflc  irulli*.  nrr  liuMmpulIbi*  Willi   nicb  oUier;  niiid  tbU 
nviin-  Krriir  Ik  liiT.r«<liii-«l  froni  ilolW^  In  moral  miuw  Uian  Itam  waul  at  Intallao-. 
liinl  cBpoPlty."    rKaiiix  prr/frntmoi.  p.  lai.t 
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Tepoee  a  oertsin  penMvc  but  benignant  niajct^ty,  in  tJie  abstraction 
of  Mudy  a  I'O.inlilatH'e  iii'  (yin.ttraiiioil  severity,  ii»  tbe  relaxation  of 
I  nenilly  int«rcour»N-  a  jrenial  frank  and  winning  gracv  of  expression. 
T!ic  varying  sliadi^  of  sm-li  <-x(>r«t*ion,  with  the  clianging  current 
of  hi»  iliiiughi,  m^rnhined  ivitli  a  fertaio  reserve, — or  (perhaps  more 
properly)  fmtlom  from  efluHivenefls, — inijiarteil  to  his  aspect  and 
his  intt'rrtninM!  a  singular  i-hami.*  His  whole  phvMqne  was  in  ad- 
uiimble  liariuiiiiy  wiiii  iib*  |)ower  of  intellect ; — the  fUt'>»g  vesture  of 
tbe  mens  ttana  in  corpora,  mno.  IJke  hi.t  intimate  pentonal  friend 
Agassix,  he  seemed  to  titaiid  and  to  move  amon^  men  a.-  the  veiy 
embodim<>tit  of  tinfailiiig  vigoroiiit  health  and  ptivftical  xm-ngtli ;  and 
oidy  a  year  a^  he  walked  with  as  ereet  aixl  elaalii^  a  carria^ 
with  a»  liriii  and  8prifr)itly  a  step,  as  any  nn«  here  present. 

It  is  difBoult  tn  attempt  oven  a  sketch  of  Henry's  intelleetnal 
charader,  without  allitgion  to  Iii.t  moral  altrihiircii;  so  constanlJy 
did  the  latter  dominate  the  fortiior.  It  may  lie  said  that  the  mi»t 
characteristic  feature  of  hit<  varicii  arlivitift*  was  earnestnciw,  atid 
thb  as  usual,  was  the  oflitjiring  hj*  innnh  of  a  moral  as  of  a  mctita) 
pnrpnse. 

His  mind  was  eminently  logical ;  and  this  rational  power  was 

exhibited  in  every  department  of  his  theoretical  or  his  pnu.-tiiid 

[lursnits.     He  never  slmwwl  or  fi-lt  iiiic<asini'.ss  at  ni^-t-wwiry  d«iuf- 

tivc  «inee<incni'<«,  if  tlie  premise;*  were  well  coiiKidcnjd  or  appi-arcd 

bu  well  foundetl;  lonfldent  that  all  trurli  miinl  ultiniatdy  be 

,nd  oonsistfeiit.  If  prtscriltil  with  the  problem  of  an  iintritd  ■ 
c»)Hs,  while  avowing  the  nwiwity  of  rtserve  in  pniJictinK  results, 
be  sccmit!  to  liavi-  «n  nlmiwl  ititiiirivir  Jippn'Iii  ii-iion  of  the  o]H'ra- 
tioa  of  natural  liiw.  If  i-onfroutitl  with  tui  nnfumiliar  phciionicnoi>( 
whi'th«r  iu  the  experience  of  othcni,  or  in  hi«  own  observations, 
Iiis  imagiiiHtioii  wa»  ferfik-  in  thi-  supftretion  of  lest  conditions  for 
ifliminatiu^  vai-iiible  infliienees.  While  few  have  ever  field  the 
function  of  hypothesis  in  higher  estimation  as  an  instrument  of 
itMnrefa,  DO  one  ever  held  hy{H)thi«i«  in  more  complete  subjection. 

•Of  the  numwouii  [ilioifHuniidli'  iiortmlw  \iC  Iltriry  lokni»wlUilu  tlio  iwiit  l*ii 

clnUMUr,  or  l«  benr  n  wry  cUi«'  rr«<!mbliinr»i  w  muiti  iIIht.  Tliri-"  i>r  fiior  miTl- 
tOli<n»  ponnilu  [n  oil  (onUtxlu)  perpcOintc  bli  lllcinim.  wltli  ItiR  taiav  rliiu- 
■Utcrwlc  dlltfcwOMM. 
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As  a  lecturer  and  instructor,  he  was  alva^  iiioAt  fmcnMtful. 
Free  from  all  Belf-consciousne»,  thinkiD^  oiily  of  liis  ^iiUji^t,  aixl 
ibt  littf^t  iiiimIc  of  preitcntatioii,  he  spoke  frrKii  tlu'  fulliHste  of  u 
rijiODi^l  knowledge, — JDtent  on  eommiiiii^^atiiig  Ui  (>lhi-r«  thu  int4?1- 
tci-lual  pleajiuree  of  insight  he  ha«l  made  his  ouii;  ami  widKHit 
attempt  at  oratorical  display,  his  expositions — in  simple,  dirert,  and 
converHtlional  lao^ua^e,  were  m  lucid,  satisfying,  and  oouvincriug, 
tbut  thi'V  eiiiist«-d  froui  the  lK'<nn!i)ng  and  secured  to  Uie  cloae, 
the  nttentivo  intcrutt  of  his  aiiditorH. 

Ilis  sympathy  witli  the-  pureuit^of  the  rising  generation  of  phys- 
ti-iibt  waa  e\'er  mauifested  in  a  disposition  to  frequcnl  con»iilta< 
tiouaiKl  int«r<'hange of  views  witli  them;  as  if  (aware  of  tJiemual 
tendeney  to  mental  ossification  w-ith  advancing  years,)  l*e  thus 
sought  t)y  familiar  association  to  <lriiik  at  the  fountaiu  of  pcniinial 
youlii.  And  surely  no  one  was  ever  more  auiti(:e>rul  in  retaining 
life's  coveted  greenutss  in  age; — not  more  in  the  child-like  sim- 
plicity of  his  disposition,  in  the  geniality  of  his  affectioiut,  and  in 
his  uiidimmed  f'aitli,  hope,  and  charity,  for  nuiiikind,  tliaii  in  Im 
Intel ItH'tual  freeflom  fiv>m  undue  prejudices,  and  in  his  reodioeea 
calmly  to  diacu-e  or  adopt  new  lhe«)rits. 

And  tilts  leads  to  the  refli^tion  that  in  the  seeming  contrasts  of 
his  nature  were  combined  qualities  which  formed  In  him  a  n^ullaiit 
of  character  and  of  temj>erament  as  rare  as  atlmirahle.  With  thii 
great  moltility  of  aptitude  and  of  circums[)ectioii,  this  adaptability 
of  nicntal  attitude,  he  yet  possesiied  an  una'iual  firmness  of  lewln- 
tioii,  Wiih  a  manly  slurdiiieas  of  conviction  \w  presented  an 
un\arying  ctjnability  of  temper  and  of  toleration;  ami  willi  (x-r- 
fect  candor  as  perfect  a  courtesy.  With  a  chai'OJ-terlatic  dignity  of 
figure  of  presence  and  of  deportment,  he  prei>er\'Ml  an  entire  free- 
dom from  any  shade  of  arnigan<T.  With  a  warm  and  active 
cluirity,  lie  still  displayet]  a  itlirewd  ]>crception  of  cliara«^r;  and 
v'liile  i-ver  n^jionsive  to  tlie  apjM-iils  of  rval  di^lnKri,  lii.'^  insight 
into  linnmn  nature  prol^i-tt-d  him  from  being  oft^n  dectivcii  by  tlio 
wilw  of  tlie  designing.  Intulerant  of  cJiiiHuianry  and  imposturv, 
hv  vutf  cn[Ktble  of  exhibiting  u  wonderful  jviticncc  with  the  tedinm 
of  hoiRwt  ignoraiKMj.  Pys§os»ing  in  wirlicr  life  ii  natural  quick- 
atsss  of  tcin|)er,  and  always  a  high  dcgrcf  of  native  iMmsibility,  his 
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perftct  selfHXintrnl  led  the  casual  acquaintUKe  to  f^^I  him  iw 
nwn-ed  luid  iiniinpn-ibtiltl^.  Of  liim  it  may  be  truly  sucl  'm 
staple  niid  on-^iuolnd  wonti: 

"  EIU  lirp  wu  Ecnllr:  anil  th<?  HcinpiiM 
So  in4Hd  In  lilDi.  Uiat  Nmurc'  nUibl  lUind  up 
Aiid  lay  lu  kll  Ih*  mirlU— ThU  ww  •  MAMt" 

With  all  lii<>  broad  humanity,  he  pmMvnMl  biil  little  nf  whtt  is 
Iedowd  a»  "humor."  lie  rould  enjoy  thi;  ludicmtu*  more  hivirtily 
when  drolly  narrated  by  its  appreciative  vic-tim:«,  than  wtivn  Kurow- 
tically  recifwl  at  the  expense  of  anuther.  Th«»i«irkle  of  wit  lio 
fully  appreciated,  provided  it  were  fmv  from  vwirevncm  and  from 
personal  satire.  From  the  Eubordinution  of  hi»  i«etii^-  of  humor  to 
his  native  iiu^nct  of  sincerity,  he  had  no  apprubiition — or  indedl 
tolerance  of  "practical  jnkeH,"  holding  that  the  sliock  to  tht  feel- 
ings or  to  the  confidence  of  the  dii[>c,  is  far  too  higli  n  price  for  th« 
momentary  hilarity  enjoyed  by  the  thoughtl«»  at  a  fardnl  »itua- 
tion,  Neiirapaper  hoasea — literary  or  scientific,  in  like  manner 
received  hia  st^Tii  rt-probation,  iw  tmcvimpcneated  injuries  to  popular 
tniHt  4Uid  to  the  cuUAe  of  popular  enlightenment. 

Stitwig  in  his  iiiierring  seiifte  of  justice  and  of  right,  he  allowed 
no  prosperta  of  pc-numal  ailvantage  to  influence  his  judj^mcnt  in 
action,  in  deeifllon,  or  in  opinion:  he  never  availed  himself  of 
the  opportunili^t  o!T<t»hI  by  his  |(o«ition,  of  reaping  gain  from 
profitable  suggKiliontt  or  favorable  awartU:  and  he  never  willingly 
inflicted  an  injury  even  on  tlie  f»-Jiiigs  of  ilie  humblest.  Tliis  was 
chara(4criHi<«lly  xhowri  in  ilie  ]iaiii«  taken  to  convince  the  judg- 
ment of  thotte  iignin.->t  wiiocM-  visionary  projects  he  was  so  often  ealle^l 
upon  to  report  in  tlie  puhlin  interesla  of  tlie  Smithsonian  Institution, 
of  the  I.ight-irous(!  service,  and  of  the  General  Government:  — 
often  expending  an  amount  of  vatuiihle  time  and  of  patience  which 
few  90  Bituatct)  wmild  li;iv<t  tinitnled,  or  could  well  have  afforded. 
And  yet  on  the  other  liand  when  himself  the  subject  of  injustice, 
iDtspDa°>tructioii,  or  abuM^,  he  nc\'cr  suflerHl  himst-lf  to  be  provoked 
into  a  eontroverwy; — «.<«  if  huMing  life  too  serious,  time  too  pre- 
caoo^,  to  lie  wa^cil  in  nwrc  <lji<p illation.  l>-ast  of  all  did  he  ever 
think  of  resorliiig  lo  n-iiitiatory  iHiii<lnrt  <)r  to  the  ex]ireBsion  of 
opprobrious  i^TiitiiiientJh     He  i^ilndy  put  a.iid«  disturbing  elements. 


jai 


364  MEHOBIAL  OF  JOBEPH  HEHKr. 

aad  aeemed  endowed  vitfa  the  power  of  exduding  fnun  Iiia  moatd 
vision  all  irritatiag  inradents.  In  that  benignant  bRsst  there 
harbored  no  resentmenta. 

Great  as  is  the  loss  we  have  sustained  of  "guide,  pbiloeopher, 
and  friend,"  we  have  yet  the  moumfal  Batisfaction  of  reflecting 
that  his  inflaenoe,  powerful  as  it  always  has  been  for  good,  Btill 
snrvivee — in  his  works,  his  high  example,  and  his  unclouded 
memoty; — that  our  community,  our  country,  the  world  itself, 
has  been  benefitted  by  his  existence  here;  and  that  aa  time  rolls 
on,  its  course  will  be  marked  by  increasing  circles  of  appre- 
datiim,  reverenoe,  and  gratitade,  for  the  teachings  of  his  hi|^  and 
noble  life. 
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14.)  Traniactioni  Am.  PhUoiopk.  SocUty,  vol.  t.  n.  s.  pp.  217-323.  6ti»«^ 
geon's  Annalt  of  EUclrieiiy,  etc.  vol.  i.  pp.  277-281. 

1835.  Contributions  to  Electricity  and  Magnetism.  No.  11.  On  the  iuBuence  of  • 
Spiral  Couductor  in  Increasing  the  inlenaity  of  Electricity  ftom  a  GilTU>i<! 
arrangement  of  a  single  Pair,  etc.  (Read  Feb.  6.)  TVou.  Amer.  PiiL  Sif- 
vol.  V.  n.  e.  pp.  333-232,  Sturgeon's  Jnnali  of  Elteitieiti/,  etc.  vol.  i,  pp- 
382-290.     Tayloi-'s  Scientific  Memoirl,  vol,  i.  pp.  540-547. 

1835.  FactH  in  reference  to  the  Spark,  etc.  from  a  long  Conductor  uniting  the  polefl 
of  a  Galvanic  Battery.  Ju-artud  of  Franklin  tnitiluU,  Mar.  1B3S,  rol- 
XV.  pp.  I(i9,  170.  Silliman'a  Am.  Jour.  Sci.  July,  1835,  vol.  Ilriii.  pp- 
327-Wl. 

1637.  A  Notice  of  Electrical  Researches,  particularly  in  regard  lo  Ihs  "laleiali*- 
charge."  (Reail  before  the  British  Association  at  Liverpool,  Sept.  183T-} 
RtpoH  Brit.  Alloc.  1837.  Part  II.  pp.  32-24.  SilUmau's  Am.  Jour.  Sei- 
April,  1838,  vol.  Iixiv,  pp.  16-19. 

1838.  A  Letter  on  Ihe  production  liirectly  from  ordinary  Eleclrici^  of  CurrBnl»  hy 
Induction,  analogous  <o  those  obtained  from  Galvanism.  (Bead  to  PhilO' 
soph.  Society,  May  4.)    Proceedingt  Am.  Phil.  Soc,  vol.  i.  p.  14. 

1838.  Conlributinna  to  Electricity  and  Magnelism.  No.  III.  On  ElectroJ^**"" 
Inilii.'tioii.  (lienil  Nov.  2.1  TVnnl.  Am.  Fliil.  Soc.  vol.  vi,  B.  (,  pp.3''*' 
337,  SillimanV  Am.  Jour,  Sci.  Jan.  1840,  vol.  xixviii.  pp,  a09-S4.1.  S""" 
geon'H  Annali  of  Elcrlrinln.  •■([.  vol.  iv.  pp,  31^1-31(1,  L.  E.  D.  Fkil.  3f<>^- 
Mar.  IHJO,  vol.  Kvi.  pp.  200-310  :  pp.  354-265:  pp.  M1-5S2,  Bwqu''"-''" 
Train  rxiiiiimintal  dt  I' SUttncilc.  etc.  vol.  v.  pp,  87-1(17.  -tiinBto  ^ 
fAim««rff  P;,j«.,»e,Dec.l841,M?Mri<«:  vnl,  iii,  pp,  ;I94-W7.  1'^^ 
Ain-S' s  AnnaJm  dcr  Phyiikund<:k«iut. 
1842,  pp.  2«a-3U(. 
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X  nortl  ph*nani»naiief  Cm^Iny  adion  ;  Ihv  UsnHiiMon  orMctviir^  thraiitth 

Lml.     (K.'U't  Mar.  IS.)     /VvrmJnjn  Am.  PkU.  »>r.  t»].  i.  )ip.  m.  83 

ginimiLii'4  Jm.  J»%r.  &*.  Dec.  1^39.  vol.  xxivlu.  pp.  InD,  ISL     lUbliMA. 

Vnivcnrlit,  vol.  MUI.  pp.  ITS,  176.     LUbigj  AaaaleH  der  Clirmir.  etc,  rvl. 

xl.  pi>.  1«.  193. 
CSen.  A  LalMr  on  two  iliitlnci  kiiula  oT  dTnkmic  Indnclion  bf  a  Galvank  curr«al. 

(BMd  lo  Pbil.  6uc.  Oct.  la)    Pnettdinfi  Am,  Phil.  Sat.  >ol.  L  pp.  131- 

US. 
J38XI.  OtwiraaiiniM  of  Mvlt^oiv  miulv  Ki>v.  SS,  1W)6.  itiiiiiiltwitNiuiilf  *t  PriucMnn  luiil 

M  ]'liQwlrlplii&,  fiir  ilclvniiiiiin^  ihoir  il)ir«r«ric«  of  Lvii^itudr.     (In  cuii- 

JuiK'tion  Willi  PrufoMim  A.  1).  BhIic.  8.  Alpxui'ltr.  aud  J.  P.  E«pj.) 

Prooudingi  Am.  Phii.  Sof.  Vit.  31,  cul.  i.  pp.  163.  163.     fiitUninn'e  Am. 

Jaur.  -SW.  Oct.  1*M),  vol.  xxxix.  pp.  37!t.  3T1 
1B40.  Comnbuiinn*  lo  Elnciricilj'  anil  Mieiictinn].    No.  IV.    On  ElccItiKljrDaTDW 

InducUhii.     ( Ititiul  .hiiii'  19. )      Trant.  Am.  Phil.  Soe.  vnL  tuI.  n.  a.  pp.  1-1^. 

SIIUiiiHii'n  .Iri.  ./our.  .Iri.  April,   |M41,   vul.  xll.  pp.  llT-IIiS.     Stiirt^in'a 

Annali  Kltftriritst,  vie,  vol.  viJ.  pp.  3l-t>i;.     I.  K.  U.  PUL  ilvj.  .Icin*,  Ir*4l, 

Tul.xriii.pp.  I83-5H.    Anr.aU4ik  Chim.'l'l-  /"Ayf.  Dm.  1841,  3cl  Mr.  vol. 

lii.  pp.  Vn-A'Hi.    PoggwidortrV  AnmU.  titr  Vhyi.  unrf  Chm.  1*41,  vi>l.  IIt. 

pp.)it-Oa 
IMO.  Contribuitaiia  Xo  ElMtrieity  and  Hagiielinn.    Ku.  IV,— «oEilInupd.    Thwirvl- 

ioal  ConridcraiioUK  rclniing  to  Elfctro-ilj-oamie  Itiduotion.    (KvadKoc.  80.) 

JVoM.  J».  Ph'd.  Sot.  vol.  viii.  lu  B.  pp.  1^-36. 
ISM.  On  Iho  prnduclion  of  a  r>¥lpn<ciuliiB  motion  bf  tli*  rrpuliion  m  ih*  oonMeit- 

lira  part*  of  a  riiiiitiii'Uir  lliniuicli  vhlt^li  a  k>^'''*"'>'  ciirrwnl  U  pauiog. 

(R«ild  Nov.  -iO.)     FTKcmiingt  Am.  Phil.  Sat.  vol.  i.  p.  301. 

IMO.  Eiwtricil;  from  licaird  Water.     (Rnd  Due.  l^)     ProtttdUgi  Am.  Phil.  Sot. 

vol.  i.  pp.  3'«-324, 
Ift41.  R*pon  orihuTnith  Uwtlii([  oflhi'  Rrlllali  Anaociation.  tu.     Priiuxtm  Rrritw, 

Jan.  1H41,  vol.  i-.il.  pp.  13^H». 

IMl.  I)**«riplion  of  a  Riiripiv  nnil  iiivxp«TiaivM  fonu  iif  Hvliimtat.  (Kwid  Sept.  17.) 
Prairtjitv/t  Am.  Phil.  Sir.  vol.  il.   pp.  W,  iW. 

IMl.  OliMrvatioiui  (-n  llie  ptTivlit  of  a  Tliuiid*nlunn  whiub  vjaiud  PrlnEvlon  on  lb* 
•vmiiig  iif  ihp  14th  uf  Jul/,  1)^1.  (Kesd  Kdv.  5l]  Pnetrdirigt  Am.  PiU. 
.Soe.  vol.  ii.  pp.  111-11$. 

1643,  Bivimi  Jh  R«cherchiw  fkita  mr  1o«  CounuiM  d'lnduciion.  Artiiua  de  I'EUt- 
IririK.  l!M3.  vol.  ii.  pp.  ^1^^392. 

1642.  Coniribuilimn  lu  Etui^irirUi'  ami  MaitiiwiiHiu.  Mci.  V,  Ou  Glvciro-dynauilc 
Induct  Ion  :  anil  <m  lbi>  •nvilUtiirv  iliM'lisrffi*.  (KiMdJiin«  17.)  PnctrA- 
ing*  Am.  PkiL  Oar.  v»1    ii.  pp.  103-ltlG. 

IMS.  On  Pljuspliuru^-nic  Kinaniiiion.  (Rt'iul  Mnj' 80.)  I'nKrtdiHSi  Am.  Phit.  Sfc 
vol.  iii.  pp.  2i*-~U.      Wnlkpr*  Elrelrkal  Magaiine,  l»t&,  vol.  i.  pp.  1U-4S0, 

1W3,  Otm  now  Method  of  d«i«rniininB'  the  Volorii/  of  Projoctil«.  (Read  May  30.) 
PnmdiHyi  An.  Phii.  S<K.  vol.  \ti.  [.j,.  lAC^IGT.     Walkor'a  EUctrirtU  ifaga- 

MM,   ISlb,  vol.  i.  pp.  S.'lO-.'k'ltf. 
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1S43.  Nouvelle*  Experiences  gur  t'lnduction  d^relc^pfe  pmr  rElectricitt  ur^nii 
{TranglatedO      Archivtt  dt  VEUelriaii,  1M3,  vol.  iti.  pp.  4S4-488. 

1B43.  On  the  appliolion  of  Melioni'B  thenoo-cilectric  apparatus  to  HeleoroloKi 

purposes.     (Preionled  orally  Not.  3.)     Proretdmgi  Am.  Phil.  Sar.  vol      ■*'■ 
p.S!2. 

1843.  Theory  of  the  discharge  of  the  Leyden  jar.     (Prewnted  Nov.  3.)    Pry"^^' 

ingi  Am.  Phil.  Soe.  vol.  iv.  pp.  32,  33. 

1844.  On  the  Cohesion  of  Liquids.     (Read  April  5.)    Preeudingt  Am.  PkiL  S**^ 

vol.  iv.  pp.  66,  57.     Silliman'B  Am.  Jour.  Set.  Oct.  1844,  vol.  ilviii.    *^ 
315,  316. 
1844.  On  the  Cohesioti  of  Liquids,— con linued,     (Bead  May  17.)    PraeadiMg*  -^  * 
Pha.  Soe.  vol,  iv.  pp.  84,  85,     Silliman's  Am.  Jovr.  Set.  Oct,  1844,    ■•^T' 
xlviii.  pp.  216,  2ir.     L.  E.  D.  PhU.  Mag.  June,  1B45,  vol.  xivi.  pp.  &*^" 
543. 

1844.  Syllabus  of  Lectures  oil  Phyaics.    Princeton,  8vo.  1844.    Republished  in  f*^^ 
in  SnitJuonian  Keporl,  1856,  pp.  Itn-330. 

1844.  CUssifiiation  »nd  Sources  of  Mechanical  Power.    (Eead  Deo.  30.)    Prec^'^^ 

ingt.  Am.  PhU.  Soe.  vol.  iv.  pp.  127-139. 

1845.  On  the  Coast  Survey.     PriTicelon  Beuiea,  April,  1645,  vol.  xvii.  pp.  321-^*''^ 
18*5.  On  [he  relative  Radiation  of  Heat  by  the  Solar  SpoU.    (Read  June  80.)    f^**^ 

tttdiagi  Am.  PhU.  Soe.  vol.  iv.  pp.  173-176.      Brief  Abstract  in  Beg^"^ 

Brit.  Auoe.  1845.  Part  U.  p.  6.    Walker'a  EUelrieat  MagoBiu,  1846,  vol'  ^^ 

pp.  321-324.    Fporiep'a  Nau  Notion,  etc.  No.  826,  1846,  vol,  xxzviiL  ^^ol. 

179-182.     Poggendorff's  AnnaUn  drr  PAyrii  und  Ckemie,  1846,  vol.  Ii*-!"'- 

pp.  102-104. 
1845.  On  the  CapilUrity  of  Metals.     (Head  June  30.)     Proeeedingt  Am.  PhU.  .9^- 

vol.  iv.   pp.   176-178.      Froriep'a  Xtvt  Xolian,  etc  No.  856,  lrt46,  -^^ol- 

xxxriii.  cot,  167-169,     PoggendoriF's  Annalen  tUr  Phgtil  und  Ckaue.        "^o 

supplemental  vol.  (Nsch  Band  iixii.}  1848,  pp,  358-361. 
1845.  On  the  Protection  of  Ituildings  from  Lightning.     (Read  June  30.)    Pn*^***- 

in£ji  Am.  PhU.  Soe.  vol.  iv.  p.  179.     Siltiman's  Am.  Jour.  Sei.  1846,  vol.  ii.    pP- 

405,406.    Walker's£iK(ricaiJfajo«nf,1846,Tol.ii,pp,3a4-326.    Frori^p'* 

Neut  Xotiien,  etc.  No,  823, 1846,  vol.  xxxviii,  col.  133, 134. 
1845.  An  account  of  peculiar  effects  on  a  house  struck  by  Lightning,     (Bead  J  vja*  _ 

30,)    Proc«dinj»^m.P*tI.  .Soe.  vol.  iv.  p.  180. 
1845.  On  Color  Blindness.     Princtton  Beviea,  July,  1845,  vol.  ivEL  jip.  483— ■•8S. 

Smit/iionian  Report,  IH77,  pp.  196-300. 

1845.  On  (he  diacharge  of  Eleclriclty  through  a  long  wire,  etc.     (Read  Ji'ov_      T.) 

Froetedingt  Ant.  PhU.  Soe.  vol.  iv.  pp.  208,  B09. 

1846.  RepeiiiioD  of  Faraday's  Experiment  on  the  Polarization  of  Liquids  undo'-^  kb* 

influence  of  a  galvanic  ourrmL    (ReadJan.  16.)   Proe»idi»g*  Am.  PUT^  .,^  <S0e. 
val.iv.pp.229,230. 
1846.  Extmit  rf'une  Lelfre  4  M.  de  la  Hiva,  sur  Ids  TOi'graphe*  Eleclrlqua*  d*.^^  ^  \e« 
Elau-Unis  de  TAm^rique.     BibUoth.  JJniveTtlU.    Arekiftt,  181B,  w-«^i_    ^ 
p.  178. 
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IM6. 


1BC. 


1664. 


leu. 


UK. 


Bvpori  c<n  the  aoliaii  of  Elealrioitj'  on  iba  Tdtgnqih  Win*:  tnd  TrhiKnipb- 
IwTm  (irurk  b;  Ligliining.  (Rn&d  June  19.)  PrteetfKiif*  ^m.  PiiL  Soe. 
to),  ir.  pp.  260-Se^.  Slllininn'o  Jm  Jtvr  Sci.  1847,  rol.  iij.  pp.  ^O-SO. 
L.K.D.  Pha.  Mag.  1M7,  i»l.  XIX  pp.  I1:N;-194.  Aynnittanl  KryoH, 
ComiDr.  PmU.  I&'.D,  pp,  Mf.»-61l. 

Ou  tlia  ball  snppiiriol  bj  a  waitr  j«t;  ftl»  •ipvrimaDM  in  rvgnrd  lo  ih« 
"iaMffMiiiM"  nf  h*ai.  (Bwtd  Ocu  10.)  /VixmcifiifM  jIh-  J*A((.  Sdt.  toI. 
It.  p.  S8S. 

On  th'  curptiwiilor  hrpoihnla  of  i)ih  I'linHiiiiiliuii  vf  Mmut.  (R«Md  Nut.  6.) 
rntttitingi  Am.  FhU.  Sat.  *vl.  ii'.  pp.  !J67-£W, 

On  tba  Htigbt  of  Aaror».  (Rnd  Dec.  3.)  PraMedingt  j(in.  /"fctJ.  &c.  vol. 
ir.  p.  STO. 

FnigTBinm*  of  Oi^aFiixklJan  nf  tli*  SmilluoDiM)  liulitutian.      ( rr««iil*d 

lo  ill*  Bonrd  of  Ri^miu,  Dxc.  S,  1BI7.)     Smitfuoniati  Stport,  IMT,  pp. 

130-132. 
ArticI*  III)    "Ma^vlism"  fur  Ihv  Knc^clupmlia  Amfricui*.      Knrntt.  Amtr, 

1W7.  ml.  juv.  pp.  418-136. 
On  HmI  —a  Tbcnual  Talewope.    gilliniBii'a  An.  Jour.  Sci.  J«n.  1848,  vol.  t. 

pp.  113.  114. 
Expltnatioii*  uii  11  lumntilun*  of  th*  Plui  of  th*  falthaanlui  liwtltiUton. 

Slltiiaui'a  ^M.  Jaur.  S<i.  Nov.  11M8,  Tul.  ri.  pp.  30r>.317. 
Or  ilie  Kaduitiaii  of  Host.     (Krad  Oct.  19.)     /Vactnftn^i  Am,  FWil.  See.  tuI.  *. 

Aniljaii  of  ibc  iljiiunio  pliraumcUB  of  llie  UejdMi  jar,     ProctaUnft  Amer. 

AMKfimiea,  Aui;,  IK.O.  pp.  377.37^. 
Ob  tbc  Limit  nf  I'lTt^'piiliilii;  of  ■  iitrex  and  Ml«1ed  Soand.     pTMttdiit^ 

Amtr.  Juoatiiiati,  Xaj.  l«i},  pp.  4S.  43 
On  Iha  Tlrury  of  tli*  ao-calW  Inipundarabba.    Preatdinyi  Jbct.  iimiiariiw. 

Ai^.  Kftl,  pp.  I«4-U1. 
AddnM  bidura  tli«  Melnipoliiiia  M4«buik«'  ImiIiuIii,  Waaliii^iuo.     (DetiT- 

■tvd  Uanih  l».)    Sro.  WaaiiiiiKton,  IpC>3.  19  pp. 

HfllMTologtcalTklilmol'inMD  diuniat  Tartalion*.  dc — PrrpucdMUiApfwa- 

dis  lo  Mr.  R«Mair«  LntarM  m  Urtcorologj'.      5nit^•swaa  Apart  for 

l«4.  pp^  31&-A21 
Tkoot^U  oB  EdatalioB ;  as  ImUvinctaff  OiMennt  befot*  lb*  Aaodaiion  for 

llic  Advutcrmont  of  Educalion.    (Deljvorcd  l>ec-  89.)    frwwJtay*  JaMc. 

Jdr.  eioMlMo,  4th  Sm^oii.  Itat,  pp.  l*-ai     Jaur.  Jsv.  of  Fifaralfaw. 

Aog.  lefiGi,  vol.  L  pp.  17-31. 

Ob  tka  n>»d«  of  TMiing  BallJ>n||  Mai(r{ala,*cc.    FroaaUaf  Am.  Ai*»r.  Avg. 

IKfi,  pp.  10l}-112.     8i11iinHn'ii  Am.  Joar.  Sn.  Jul/,  ISW,  Tol-  Siii.  pp.  3i>- 

38;  jCiriCiKsuu  Kiporf.  ItBC,  pp.  3U3-310. 
Oa  ibe  cflMt  of  miugting  BwCalinff  SubatanoM  wttb  Ombvatibte  Ual«rtala: 

(or  bnabuiliU*  bodin  nilh  fual.)     Fnettditft  A».  At$or.  Aug.  I86&,  pp. 

lUrlU. 
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1866.  AecuuDt  of  EzpifrimeDti  on  the  mlleged  apontaneoiu  Kparation  of  Alodial  ud 

W»ler.    Frai^d.  Am.  Auoe.  Aug.  1856,  pp.  140-144. 
1856.  On  the  Induction  of  E1ect>4<«I  Curreols.     (Brad  Bept  11.)    Pneteiifgi  i» 

Acadttny  of  Art*,  etc.  vol.  iii.  p.  198.  I  ^j~ 

1856.  Note  on  the  Ojnnciipe.    Appendix  to  Lecture  by  Pro&wor  E.  S.Snell.   Sti^ 

fonian  Report,  1655^  p-  190.  ■  .-^ 

1%5,  Remarks  on  BBin-fnll  at  varying  elevatiooB.     SmiUuotiiaM  B^ort,  lB56r  ^ 

213,  214.  J  ^, 

11%.  Diroctiona  for  Meteorological  Ob«ervatioas.    (In  conjunction  with  Prof^^*"' 

A.  Guyut.}    Smithionian  BepoH.  1855,  pp.  216-244. 
1855.  Circular  of  Iiiquiriee   relative    lu  Eartliqualcea.      SmitltMimiaii   £<paH,    A-^" 

p.  ai5. 

1B55.  Inst  ructions  for  Observationa  of  tbe  Aurora.    SniUitonian  Bepart,  IfS^r  rr 
247-250. 

1855.  On  Grteii's  Standard  Barompier  for  tbe  Smithionian  Institution.    Smiths*'* 
Beport,  1855,  pp.  351-258. 

1855.  Circular  of  Iiislructiona  on  Regialering  the  periodical  phenotneiu  of  ar^  ^'"'^ 
and  vegetable  life.     Smithionian  Beport,  1855,  pp.  •^9^263. 

1855.  Meteoruli^^  in  its  coiineclioii  >vith  Agriculture,  Part  I.     Agrienltmnd  S^^^*"^ 

of  Conimr.  Pats.  1855,  pp.  357-394. 

1856.  On  Acouatica  applied  lo  Public  Buildinga.    Pncttdingi  Am,  Aloe.  Aug.  I—-    ""' 

pp.  I19-13r>.     Smiihtoaian  Beport,  1856,  pp.  221-234.      Cattadtan  Jam "'' 

etc.  Mnr.  1857,  vol.  il.  n.  a.  pp.  130-140. 
1856.  Account  of  a  large  Sidphuric-acid  Barometer  In  the  Hall  of  the  Smithao^^*'^ 
Institution  Building.     Proceedingt  Am.  Auoe.  Aug.  1856,  pp.  136-138. 

1856.  Meteorology  in  its  connection  with  Agriculture,  PaK  II.      Otmarkl 

pheric  Conditions.    AyrixaltitTai  Beport  at  Coininr.  Pua.  1856,  pp. 
492. 
1657.  Cotntnunication  lo  tbe  Board  of  Regents  of  the  fitnilhsoniaa  Inalitution, : 

tive  to  a  publication  by  Profeasor  Morse.      Smiihionian  Beport,  1857,  ^ 
85-t8. 

1857.  Statement  in  relation  to  the  hiatury  oflhe  Electro-magnotioTel^raph.    Swa.^^  ' 

wnian  Beport,  1857,  pp.  99-106. 

1867.  Meteorology  in  its  connection  with  Agriculture.  Pftrt  III.   TeireBlrial  Pbyai^ -^^^ 

and  Temperature.     AgriaiUunU  Beport  of  Commr.  Pata.  1B57,  pp.  41S''' 
506. 

1858.  Meteorology  in  its  coaneclion  with  Agriculture,  Part  IV.    Atmoapherio  Vapo*-^ 

and  Currents.     Agricultural  Beport  of  Commr.  Pats.  1B58,  pp.  439-4^. 

1859.  On  Meteorology.      Canadian  Natnraiitt  and  Geologiit,  Aug.  1869,  vol.  iv.  pC  ^-^ 

289-291. 
1859.  Application  of  the  Telegraph  lo  the  Prediction  of  Changes  of  the  Wi-aibef^^  -, 

(Read  Aug.  9.)     Procudiniii  Am.  Academy  of  Arti,  etc  vol,  iv.  pp.  371-ST? 
I8E9.  Meteorology  in  its  connection  with  Agriculture,  Part  V.     Atmoepheric  Els 

triciiy,      Ayricuituivl  llepurt  uf  Cummr.  Pats.  1^69,  pp.  461-606. 
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On  the  Pn>l«ctioD  of  BuUdlnga  from  the  efieols  of  Lightning.    Agrimlt.  Bipett, 

Com.  Pat.  1859,  pp.  511-684. 
On  the  ConwrrBtioD  of  Force.    Klliiowi's  ^m.  Jimr.  Sci.  Julj,  1860,  toL  xzx. 

pp.  33-41. 
CiroalKT  to  Officer*  of  HikUoo'b  Bay  Companj  (April  80.)     Snithtonint 

MuetU.  CalUctumt,  Ho.  Iff?,  vol.  viii,  pp.  1-4, 
Dfacription   uf  Smitbsoniim  Anemumeter.      SmitXtoMuai  Report,   1660,  pp. 

414-416. 
Letter  on  Aeronautics  to  Ur.  T.  S.  C.  Lowe.     (March  11.}    Smitluanim  Bt- 

port,  !B6o;pp.  iiB,  iia. 

Article  on  "MagneliBm"  for  the  Ameticnn  Cjclopffidia.     Edited  by  RipUj 

and  Dana.    Am.  Cyel.  IBGl,  vol.  xi.  pp.  ()t-63. 
Article  on  "Meteorology"  for  the  American  Cyolopiedia.     Edited  by  Ripley 

and  Dane.     Jm.  Cycl.  1661,  vol.  xi.  pp.  414-420. 
Report  of  the  Liglil-IIoUBe  Bonrij  on  the  proponed  Transfer  of  the  LiglitJi  to 

the  Navy  Deparlment.     Exec.  Docts.  37lh  Cong.  8d  Sees.  Senate,  Mia.  Doc. 

No.  61,  pp.  2-ia 

Letter  to  Orlando  Heads,  Cbairman  of  Committee  of  Truatee«,  etc.  on  the 
Beml-Fentenotal  celebration  of  the  Albany  Academy.  (Dated  June  23.) 
Pnceedingi  em  Stmi-Cmtmnial  Annitenary,  etc.  pp.  66,  67. 

Introduction  to  Memoir  by  Profemor  J.  Plateau.  On  the  Figures  of  Equili- 
brium of  a  Liquid  Maae,  etc.     SmUhtmiiai  Rtport,  1863,  pp.  207,  20H. 

On  Maleriale  for  Combustion  in  Lamps  of  Light-Houees.  (Read  Jan.  12, 
before  ibe  National  Academy  of  Sciences.)  [Kol  publislied  in  Proceed- 
ings.] 

Report  relative  lo  the  Fire  at  the  Smitbnotiinn  Institution,  occurring  Jan.  34lh, 
1865.  (In  conjunction  with  Mayor  Richard  Wallacb.)  Presented  to  the 
Begeats  February,  1865.     SmMtonian  Eeport,  1864,  pp.  117-120. 

Queriee  relative  to  Tornadoes  :  directions  to  observers.  SraUhtonian  MiteeU. 
C<iU«:tion>,  No.  190,  vol.  x.  pp.  1-4. 

Remarks  on  the  Meteorology  of  the  United  Slates.  Smithtonian  Report,  1865, 
pp.  50-69. 

Bemarks  on  Ventilation :  especially  with  reference  lo  the  U.  S.  Capitol.  SmiOi- 
tmaan  Report,  1866,  pp.  67,  68. 

Report  on  the  Wanning  and  Ventilating  of  the  U.  S.  Capitol.  (Hay  4.) 
Exec.  Doc.  No.  100.     H.  of  Kep.  39lh  Cong.  Isl  Sees.  pp.  4-6. 

Report  of  Building  Committee  nn  Repairs  to  Sm.  Inet,  building  from  Fire, 
(lu  conjunction  with  Genl.  Richard  DelaReld,  and  Mayor  Richard  Wallach.) 
Pre«eDled  to  Regents  April  28.     SmWiionian  Beporl,  1866,  pp.  1^1-114. 

On  (he  aboriginal  Migration  of  the  American  races.  Appendix  to  paper  by 
F.  Von  llellwatil.      Smifhtonian  lieparl,  1866,  pp.  944.  345. 

Remarks  on  Vitality.     Stnilhtonian  Jtfport,  1866,  pp.  386-388. 

Meteorological  Notes.  To  Correepun dents.  Snil/iiantan  Report,  1S66,  pp. 
403-^12. 
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1866.  lavesttgatiuna  in  regard  (o  Sound.     (Read  Aug.  10,  before  the  Nttioiul  Aj>d- 

pmy  of  Sciwicea.)    [Not  published  in  Proceedings.] 
1807.  Circular  relating  tu  Colleclinns  in  Archeology  and  Ethnolc^.    (Ju.  15.) 

Smilh/M/nian  MuccU,  CoUtciiont,  No.  2CK),  vol.  viii.  pp.  1,  i. 
18B7.  Circular   relalire   lo  Exchanges.      (May   16.)      Smitluoitiait  Btfoit,  ISSi, 

p.  71. 

1867.  SuggestionB  relative  to  Objecw  of  Sdentifio  Invest igaiion  in  BuMian  Anwrie*. 

(May  "Zi.)     Smilhtonian  iluctU.  ColU<:tioni,  No.  :J07,  vol.  viii. pp.  1-7. 
1867.  Kolica  of  Peltier.    SmiUitonian  Beporl,  1H67,  p.  158. 

1867.  Notes  on  AlmoBplieric  Electricity.     To  Correspondents.    &iiiAiema%  Bipmi. 

1867,  pp.  320-323. 
1867.  On  Ihe  Penetration  of  Sound.     (Read  Jan.  24,  before  the  National  Aesdmr 

of  Sciences.    [Not  published  in  Proceedings.] 
186H.  Appendix  to  a  l^jolice  of  Schcenbein.     SmitAHnun  Bepori,  1666,  pp.  1(0-191 

1668.  On  the  Rainfall  of  the  United  States.    (Read  Aug.  26.  before  the  Nuioiul 
Academy  of  Sciences, )     [Not  published  in  Proceedinga.] 

1869.  Memoir  of  Alexander  Dallas  Bache.     (Read  Aprill6.)    Biiigrapiaail  Mtmin 

ofNoLAead.  Sci.  vol.  i,  pp.  161-^2.     Sniatonian  Bepart,  1970,  pp.Bl- 
116. 

1870.  Letter.    On  a  Physical  Obeervalory.     (Dec.  29.)    amiiktoniiai  Stport,  1^^ 

pp.  141-141. 

1871.  Observations  on  the  Rain-fall  of  (he  United  Slate*.    FroetedUgi  CaUfi"^ 

Academy  of  /iciencFg,  vol.  iv.  p.  185. 
1871.  Instruclioue  for  Olwiervatioiie  of  Tbiinder  Slorma.    SmitliKmiaa  MifxS.  C"" 

ttrlioni,  N'o.  235,  vol.  z.  p.  1. 
lOTl.  Circular  relative  to  Heights.    For  a  topographic  chart  of  N.  America.    S^^' 

wninn  ifUcell.  CutlKltom,  No.  !U6,  vol.  x.  p.  1. 
1871.  Directions  for  constructing  Lightning- Kudu.      Smilhianian  Mhretl.  CulfefC*'*'' 

N".  2:17,  vol.  I.  pp.   1-3.      Siiliman's  Am,  Jour.  Sci.  Nov.  1671,  voi.  >'-  T*" 

344-34ti. 
1871.  Letter  lo  Capt.  C.  F.  Hall,  in  regard  to  the  Scientifio  Operations  of  the  &*f^ 

dition  toward  the  North  Pole.     (June!).)    Smitkimia*  Brporl,  I9!t-r^ 

364-366. 
1871.  Suggestions  aa  to  Meteorological  Observations;  during  tbe  Expedition  lo'^^ 

the  North  Pole.      Smilluonian  EepoH,  1871.  pp.  372-379. 
1671.  Meteorological  Notes  and  Remarks.     SnUlumiaM  Bepart,  1871,  pp.  45fi,    ^' 

456,  459,  461. 
1871.  Effect  of  tbe  Moon  on  tbe  Weather.     Smitkiomam  Biport,  1871,  pp.  400.    -^ 

1871.  AnnivemryAddrsMaaPreddaitof  OMPbUoMtpliiaalSooiatyorWMhiB^*'^ 

(Delirsad  Not.  !&}    JB^Mk  HO.  Ac  fTaOHwlPM,  toI.  I.  pp.  6-14. 
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"TffTt  On  cvrfaia  Abnarmal  PhauumcnB  of  Sound.  In  connoction  irhh  Fng-slgnala. 
(lUouI  D*c.  11.)  UuUrliM  Phil. Sec.  iruAtngfm,  vol.  1.  {hftj,  anil  App>adlz 
Ix.  8  pp. 

^■nSa  L«Ibn-  lu  Juha  C.  Grran,  Evq.  of  N«vr  Ynrh,  on   hi*  nublinkniwit  oT  th* 
"Henry  Clinir  of  Ph;r)An"  in  Iho  Call*|^  uf  Ktiw  J<m«j.      n'othinglm 
Xtaity  CkronarU,  Mar.  SI,  1^73. 
T"''    On  Tclpgrapfala  AnnounceiiicDii  of  A<I»nunit«J  DuoonricB.    (Mbj.)    SmA- 
wntaR  Mueril.  VaUietuini,  Ko,  2(13,  vol.  xil.  pp.  1-4. 

T3ST3.   liHiiinrkH  on  llie  Lighl-HoiiM  Sirrvirc.     Hejmrl  ^  LigU-Hoatt  Board,  1873, 

pp.  a-7. 

r^STl.  Kirpurt  of  InvMligniionB   relnttVB   to  Fog-SigDoIa,   tuid   Mitain    abnonntl 

plienomena  of  Sound,    titpml  nf  LtghPltomt  Board,  18T4.    Appendix,  pf. 

81-117. 
~:1SIA.  H*ni(itr  of  Jim^h  ^Uxuni.     (RmidO«I.4.>    AJasrni|iA<r<ii  S^tnoin  c^  Xat. 

Arad.  .Sn.vni   ).  p\y.  2)17 -3\(i. 
~387i.  Bvuiarkd  ou  Krvmil  EarllitiuiikM  in  Norlli  Carolina.     SmtAiaiiian  Bxp^t, 

\m\,  pp.  -£0. 360. 
^HHi.  Rcniikik*  uu  the  LigliiUuiuc  Service.    BepoH  t^  tight-Bome  Board,  \.€lft, 

pp.  5-J^. 
3W&.  At)  uuiiiiiiit  iif  invviiltt[alton*  relallvit  tn  Illuminating  Mntvrial*.     Brptrt  «f 

JLxi/kl' Ihiut  Haant,  IHTri.      Ag'twndis,  |)p.  tffi-103, 

1S&.  InTMti^aiiunari'liLtive  10 Sound.    Brport  pf  Light- BoiiM  Beard,\f!n.    Appen- 
dix, pp.  101-l»j. 

187&.  On  ill*  OtvaiiiKallon  of  Local  ScisntiBo  Sadatlok     SnMitonian  Rtpurt,  1M7S, 
pp.  217-^1!!. 

1876,  Anicli-  uii  "'  hNin,"  fur  .Jiiliniwn'*  UNlTHraal  Cjclupwilla.     KillMl  by  Dr.  B«- 

iiard.     J.  Vnit.  Cyrl.  vol.  ii.  pp.  \'f3,  1(M. 
mS.  Article  on  "Foij-Si^-iiiili"  fur  Jolinaoii'e  Uftiveraal  C/olopMdla.     Edllnd  ^IJ 
Dr.  Bamnnl.     J.  Univ.  Cycl.  vol.  iL  pp.  1H8-190. 

3976.  Artiale  un  "}iyig:mtw\r3'  fur -lohiiaoii'*  Unlvpnuil  CyuliipiBdla.     Edit«d  by 

I>r.  Bariiiird.    /.  Univ.  Cyet.  vol.  li.  pp.  1(17*2-11174. 
18M.  L«tt*r  lo  Rev.  S.  B.  DmI  :  un  mu«nilM«  mad*  at  rrmoaton.     (Diit«d  Dee.  4.) 

IVinKlon  Mmorial.  -May  i'J.  ISJe,  i^vo.  N.  Y.  pp.  51-70. 

387T.  Artirltf  i"i  "Ligliininic"  (■"■I'ltiiiiiiira  llnivmal  CjcbipMdla,     £dllnl  by  Dr. 
BHriiKrd.     J.  I'na'.  Cyei.  vol.  ill.  pp.  SJ-^Ul. 

1877.  Artiolean  " Ligliiniug-Kmle"  lurJuliitHtiii'aUnivFnuilCyi'lopndia.     Kditedbj 

Dr.  Bnrnard,    J.  C«ir.  Cj/rL  cut.  iti.  pp,  36, 37, 
3S77.  EumarUa  on  the  Light-Uouae  Swviue,     Brpart  i/  lAghi-lIoiut  Board,  1877, 

pp.  3-7. 
1877.  Kppori  of  OpBniiion*  ralative  to  Fog-Signnla.     Btptirt  ^  Lighi-Bmuit  Boati, 

1977.    App«nilix,  pp.  Til-TS. 
1877.  Addraaa  baftirv  tbe  PhiloMiphlcal  Sooiely  of  Wii^hingtiin.     BulUlia  Phil.  See. 

Woihiitstcn,  vol.  ii.  pp.  la^lT-l. 
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IffJB.  On  Thunder  Stonni.     (Letter  Oct.  13.)    Jownol  Jn.  Bltetrieai  Batitli,  IfflS, 

yol.  ii.  pp.  37-44. 
1878.  Letter  to  Joseph  Patteraoo,  Emj.  of  Philodelpbu,  on  the  "  Jeeeph  Besrj 

Fund."    <Dated  Jan.  10.)     PtUilie  Ledger  and  Trameripl,  Uij  14, 1878. 

TfuPrai;  of  Pbiladelpbia,  Maj  14.  1878. 
1878.  Beport  on  the  Ventilation  of  the  Hail  of  the  Houh  of  RepreeenlatiTH.   [Ju, 

26.)    4.'itb  Cong.  Snd  Seaa.  H.  B.  Report,  No.  119,  pp.  1-6. 
1878.  Report  on  the  Use  of  the  Poiarieeope  in  Saeohttfimatry.     (Feb.  5.)    Uii.  D«. 

45th  Cong.  2nd  Seu.  H.  R. 
1878.  Opening  AddreSB  before  the  National  Academy  of  Sciencee.     (Bead  April  16.) 

ProceedingM  J/al.  Jcad.  Sci.  vol.  i.  part  2,  pp.  127,  128. 
1878.  Closing  Address  before  the  National  Academy  of  Scimoe*.     (Head  April  19.) 

Froeetdiikgi  Nat.  Jcad.  Sei.  vol.  i.  part  2,  pp.  138, 130. 


8UPPLEMEXTAKY   XOTE& 


Note  A.    (Frtmp.303.) 
ITEKRV's   FIK^  EXPERtXESTS. 

From  thi.-  tim€  »f  kaving  tlic  AIlMtir  Aoilenir  vounf;  Henrr 
cxhibitctl  a  greut  fondiiue  for  dirminl  cxptritacntatioD.  Hie 
woncWrriil  tran^ormations  of  fitroiltar  nilx^taon*  under  the  nuj^c 
gjx-ll  nf  (Ifxi'cniHoint;  n-sKliyn^  ninl  mniiiiniDf;  afRnitifts  mwikJ  la 
hi»  tinli'iit  iniii^iuiliiiti  (i>  iiAit  it  giircilili:  cJik  (o  the  myntery  of 
. er  and  nf  fomt.    ti'tn  tut-iilal  adivitv  Mjughi  an  tmtlH  in aaJM<- 

'  to  cstatbli^h  the  "  Albany  L_vo«iin.' 

Orlaodo  Mi-aiU,  LL.I>.  in  lh«  "Annual  Ailc]re»"  md  before 
(be  Albany  In^icute,  May  25, 1871,  tbos  recoids  his  orly  renunis- 
cen«6: 

"  When  a  boT  in  tht-  Albany  Acndeiny  in  1823  and  1824,  it  «w 
my  pb^ii^urc  and  pnvilc}^,  wbc^  nrkwHxl  frocn  rcvitatiaos,  to  nsort 
to  the  dM-minii  laUniitory  ainl  Wuire  rowni.  There  mi^t  be 
fiiumi  fmni  (lay  to  dny  lhrc>ti);li  (Ih*  wint'-r,  twmertly  Migiignl  in 
expenmcfitA  ii|H)n  uliitin  and  U[Hin  a  icriiall  st).<LDi-«i^HV,  and  in 
dicniiaal  aiul  otbi-r  A-icnlifif  invt^titcatiiniis,  two  young  men— both 
active  member!)  of  tJie  '  Lyceum,'  then  very  diflereiit  in  their  exler- 
na]  cin-un^tances  and  proepet-lB  in  life,  but  of  ktiKlrtd  taster  and 
sympathies;  the  one  was  Richard  Varifk  DeAVtH,  the  oihor  was 
Joseph  Henry,  a*  yet  nnknomi  to  fame,  but  alreadv  giving  pivmi'* 
Vf  thuec  ran.-  qualities  of  mind  and  cbaracier  which  luve  i-inoe  raised 
faim  (o  thv  very  fin^  rank  among  the  cxpcrimratal  philomphcfv  of 
his  time.  Cliemt<try  at  tluit  timv  was  exciting  gra»t  intenvt,  ami 
Dr.  B"k'*  ro(ir>(»  of  dieiuk«l  lecturoi,  ooodmivd  c^Tnl■  winter  in 
^the  lecture  niom  of  (lie  Acodtrniy,  wi-n-  uUi-iwli«l  not  only  by  the 

identa,  but  by  all  thai  waii  most  intt^llig<-iit  aiid  fa8hionab1e  in  the 
citj'.  Henty,  who  had  been  fornniriy  a  {xipil  in  tlie  Ai^ailfrnv,  was 
then  Dr.  Beck's  ohemical  asiataiit,  and  alreaily  an  admirable  ex- 
perimentalist, and  he  availed  himself  to  itte  atmoet  of  the  ad^~an- 
ta^ics  thu«  aiTonled,  of  pcteectitiog  bis  investigations  in  cbemiGtfyj 
cli<ctri(it>',  and  galvanuon."* 


•  IVwnwniHM  <^  AaomK  AuMMir.  ISJt.  TUL  Til.  He  ».  II. 
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Note  B.    {From  p.  SST.) 
"intkssity"  ASD  "QDASTITY"  CCRBENTS. 

Early  in  the  wnturr,  tln!  «mii)ciit  dicmist  Dr.  Tlionins  Thor 
cmlwivoreil  U>  <.'\\tn>*  tliiT  iliffVwnfv  Ix-twii'ii  rm'clwnU'al  eletrtrH'ilj 
and  olieiiiicHi  clit-lricily,  liy  Hiunu-drixiiiu  iIk'  Iftrmej"  aa  posswBiDjp 
" inteiisitv,"  aiid  tlie  liiilt-r  iw  jiiKw-wiiif:  "i^iiiintity,"  rrom  the 
increase  of  cl«etn«il  elJ'ecifl  with  the  ituiUiiilituiitm  of  galvanic 
pairs  in  a  pile  or  batlcry,  Voita  a  short  liine  before  had  designated 
suffi  aetion  aw  "electminotor"  foree.  I>r,  Rolxrt  Hart  in  1816 
dovi*i»f;  a  gulvanic  battery  in  which  all  the  jw^itivc  elt-incnt)*  vm.tc 
directly  connected  together,  ae  were  all  the  ncgiitivt  cli^rn<'fH!»,  (t)iu« 
coiiNlttiiting  it  virtiiidly  a  Ijattcry  of  a  einglv  |wir,)  from  lh«  hmtiitg 
eflcot*  ohiaimil,  dwignatcd  the  nt-lion  as  "'fidnrimotiir"  force,  fi 
appean^l  (|iiit(>  niitiini)  idVcnrard  to  ilistingiii.ih  thi»«  elates  of 
eneetfl  \>y  the  old  teniH  —  "iiil<>ii,-iity"  for  eloi"iromotive  force,  aod 
"qnanlily  "  for  raloriniotivo  foni-.  There  is  obviously  u  elotrc  anal- 
og)- betwMn  these  ditferennes  of  conditioii  or  resultant,  and  the 
more  strongly  contrasted  conditions  of  mechanical  suid  chcinitvl 
eli^ctricity :  and  indeed  the  whole  may  be  i^id  to  lie  in  a  continuoufj 
series,  from  the  highest  " intensity  "  with  mtniniuin  qnaiitity,  to  th< 
greatest  "ouantity"  with  minimum  intcni^ity. 

IVIticr  m  183tJ  luibliKticil  a  |iciikt  entill«l  " rV-finilton  of  ihi 
termd  cle<-tric  Qimn/i'ti/  and  IrdniifH;/,  iltnv>i!  fi-oiii  direct  exjieri- 
mcDt:"  in  which  Ik^  showtii  that  "  if  we  form  a  voltaic  pair  of  lia-o 
fine  wire,  zinc  an<l  copjtcr,  inmicrseil  in  pure  water,  and  connected 
by  a  circuit  of  copi>er  wire  :100  metres  (;128  vards)  long,  although 
there  is  as  we  know  a  eoniinnoiis  current  in  tnis  clowd  circuit,  the 
copper  wire  if  placed  immediately  over  a  magnetic  needle,  will  not 
deflect  it  from  the  niagiielic  meridian.  But  if  the  ncedh-  ix-  snr- 
nmnded  by  a  "muitiplieator"  formetl  of  ItMi  or  200  eoilw  of  th^H 
long  wire,  there  will  be  at  onec  a  notable  deviation;  iind  if  tb^B 
numlMT  of  c'oiU  Ix'i  inerijwed  to  "2,000  the  devialiim  may  extend  to 
60  degrew."  In  thia  (■sperimc-nt,  iw  the  iH-imiiive  current  haii  not 
been  change*!,  hut  n  "factitioii'*  (jiianlity'  only  has  Iteejj  produced 
hy  eondnciing  it  2,000  tiims  around  the  magnetic  needle,  Peltier 
inferred  that  it  is  bv  the  qtuindti/  (and  by  no  other  rnoditi«itioa) 
that  the  action  has  lK«n  tnns  enhanced;  and  that  it  is  thcrefooe 
through  its  quanHty  that  a  current  acts  on  tlie  magnetic  oeedlv. 

"Taking  now  a  thermo-electric  pair,  xine  and  copper,  of  five  »quiire 
millimetres,  (the  1 29lli  part  of  a  miuarc  inch,)  and  heating  one  of 
the  sohlcrinp'  to  -10  degrees,  (104"  F.I  we  find  that  with  the  xanie 
elowfl  I'irciiit  and  niulliplicator  of  2,000  eoils,  the  needle  will  itot 
\k  ilelltt'tni;  the  elivtrii-ity   will    not  j>tts9.     But   if  wk  r-Uvdc^ 


I 


DISOOtntSE  UP  W.  B.  TAYU>B: — XOTES. 


377 


I 
I 


I 


I 

I 


1,900  voik,  (ihortraiinjf  ibc  oonductor  to  dus  ext^nt.^  the  galva- 
ntwnrtcr  nowof  2l"K>  coils  will  \w^\n  to  give  notable  dfviation^.  Il' 
WL-  r«lu"C  it  to  10  coib.  the  deflection  will  he  v^nsiderably  aujr- 
iiHiitni.  Finully,  if  wc  ivduw  it  to  a  nngle  coil  fomml  of  »  strip 
of  caliper  contnining  its  much  sulKtunoe  a»  the  200  coil^  the  <tcflcc- 
tion  of  the  n^wlU*  ir«y  iimuttnt  to  cvm  60  licRrrw.  Tlie  (|iuuitilT 
of  <Jeriridty  iimciiHiHi  in  ihw  rxjwrinHiit  tw  lb*  thrrmo-clprtric 
pair  is  llicrfrfore  t-vi.lcnity  2,000  (inww  pr<«ler  lh«o  lh«l  I'i"  the 
above  hyclrtv^-lcrtrii'  jwir,  siuw  we  olnniti  the  mu»«  (ipviatiiw)  «iiU  a 
Binj^le  ctnl  as  with  the  r»ctili(>a«  iiiianliry  ^vca  by  the  rM)ii|)li<'.iii>>ri 
of  the  coils.  On  the  other  hand,  in  the  first  experiiuent  the  longth 
of  the  coitducting  wire  was  easily  traversed  by  llie  hydn>*leciric 
current;  the  inertia  of  the  matter  was  overcome  without  diSicultv 
and  without  appreciable  lose  of  the  ctiirent :  in  the  eeeotid  experi- 
ment thii^  inertia  mold  not  be  overcome;  the  power  of  action  wa« 
iiutiflicicnt  ami  it  was  newwary  to  reduee  the  circuit  to  a  verj-  <ma]l 
tengtb  for  tin-  cle<-trii7ity  to  W-  able  ti*  tni%'crse  it,"  Fivm  tlnrm- 
{dieimmiiia,  IVUirr  arpn-d  lliat  two  vitv  dirtinrt  (i>Dditiuiu<  wt-n.- 
prtsfrnteil,  whiih  ^hotihl  not  be  confoundiil;  an  actiiwi  of  qwmlily 
without  Ksislaw^  anil  an  action  of  inlmirtlii  tmi^^indeM  of  qnan- 
tily,  eapable  of  ovenoniing  iim-iiit-raUle  rf^lttaiHV.* 

In  the  jonw  Micrrniir  however,  Peltier  t*"*k  mtasion  to  say  that  be 
coDsideretl  "dynflnuo  intensity"  an  inappn>priate  expression  for 
eler4rieiiv  in  movement;  and  that  the  term  if  retained  should  be 
iLsed  to  designate  not  a  modification  of  iIm?  electric  ctirrmt.  but  a 
ptuticalar  disposition  of  the  elertro-motor.  He  di»cardc<l  the  ides 
tliat  intensity-  represents  a  peculiar  quality  in  the  current  itM-lf:  hut 
i»>ncti1ered  llic  action  as  only  the  eoii*c»iuetKi.'  of  inorwwil  nri«tano* 
offered  by  the  pile  to  a  backwani  movement  or  n-ttini  of  the  cletlric 
flow:  or  in  <rtm-r  wonU  (h.it  ititi-n»itv  n-pirchil  it«  the  |atwer  of 
ovfPc«minj;  olwtrti-l<w  in  the  cxl'-riial  jwih,  nsnills  from  the  grwiier 
ob^tadeti  pna^ntvd  by  the  liatten'  to  a  iMHitralimtion  by  rftro|£ra> 
dation.t 

The  <l(>u^atJons  under  disni^ion  have  be«n  largely  snpera»)e<l 
in  tnodern  auihoritie^  bv  the  mathematical  trcntmcnl  of  the  subject, 
which  takes  cojfniMioce  alone  of  the  ratio  between  electnunotive 
fonw  and  refii.«lance  differences  in  tW  circuits.  Thus  I'rofeswr 
•lenkin,  spenkinj;  of  the  two  classes  of  batteriif,  rcmarki«:  "  With  n 
(thurl  circuit  of  small  external  ronstana:,  wu  <iin  increw>v  Ihc  ciir- 
mnt  by  iuorettsing  the  size  of  cells,  or  what  is  equivalent  to  thi»,  by 
joining  wveml  cr-lis  in  multiples  are.  Willi  a  long  c-in-uit  of  great 
ext«niiil  rexij^aitn;,  hirge  wlli>  (or  many  al'  lliem  joint-d  iu  multiple 

•  AiuMlr,  df  ChimU  n  Ot  ntlnV".  imt  »■-  IsUl-  pp.  M.  *■(. 
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arc)  will  fail  to  pve  us  strong  currents,  but  we  may  irKTRtM^ 
purrent  lij-  joiniiie  the  sam*?  cpIIs  in  smes.     -     -     -    Cells  join 
»n  aeriea  are  sometimes  d(«crib«l  adjoined  for  'iDtensity';  aod  cells 
joined  tn  multiple  are,  tw  joinwl  f»r  '  tjiiantity.'     Th«»  terms  are 
remnantH  of  an  nroiiwu*  tlii«rj*."  ' 

Agnin,  in  »iKuking  of  (^Ivaiiomctrrs  of  long  and  line  ooUs, 
tliMingui»lH'<l  mm  llxiw  of  »!iort  nuii  itiick  wiratxiils,  hcsays;  " 
90iiie  writings  tlii^i^C  two  ■■Iksm^  of  in.tlruriimtv  xrv  spoken  of 
uilajilal  to  two  ilil1en>»t  i.>lAi<8e.4  nf  'ourrt^nitt'  in^iuan  of  to  two 
diffcniiit  cliu>rM«t  of  cin^uUa.  The  insirunieiii  witli  nmncnKiit  Uims 
of  fine  wire  is  said  tn  indicnt^^  'intensity'  current«,  the  otlior  dns 
to  iuditate  'quantity'  currcntjr,  Tlieso  two  olO  name*  Piir\'ive, 
ulthough  the  fallatrious  tlicoir  which  aseumed  that  there  were  two 
kinds  of  currmtg  is  i-xtint't:  the  tvrin  'intensity  galvanometer'  is 
used  to  si^ifr  an  iti.struri)rnt  with  thousands  of  turns  of  thin  wire 
in  it*  o»tl,  And  'quiiurity  galvannmctfr' — an  instrument  n'ith  few 
tiirn#  of  thick  wiiv.  I  r>lml]  namv  the  two  varietktt  'long  ooil* 
and  '.-ihnri  wil'  gftlvaii(inu't*iN."t 

Adniiralflf  an  the  niatliematicsl  iJieory  of  guK'anir  oirctitt*  luw 
proved  itnelf  in  ita  fullne»i  and  jinK-isian,  it  Ant^  not  i>ii[>|ily  »s  witli 
any  ftatinfaetory  physical  conception  of  tlie  ralpable  dynamic  difRtr- 
enee  in  the  resultant  ealvanic  canvnls.  The  old  terniH,  wbetluy 
aocurate  or  not,  are  stul  convenient  defiignalions  of  the  acknowl- 
itlged  differcnott  when  refcrouw!  is  had  to  edccts  rather  than 
urnuigcmciits.  I 

No  one  iirt*  iiwn;  dwirly  {xiintiMl  out  (he  almost  constant  an- 
tithe<is  bclwwn  th<-  iu-tii>ii.'«  of  ".viatic"  and  "dvnamio"  electricity. 
Uiuu  Peltier  hinut-lf.  "Sialie  eleflrioity  w  (liipl«x;  each  of  ' 
fornix  U  colle<-ted,  (ontrolled,  an<l  maintaitietl  .^eiwrately ;  bei 
nianifeste*!  only  in  thetttate  of  iHolation  and  .st'ikiration :  tlifsi-fi>r 
are  only  preserved  tlius  i^eparate  by  non-eoriduciing  subataiHi'S,  tinr 
ihoir  action  endures  as  lonj;  as  their  insulation.  Dvnamie  eli-nricily 
is  not  double;  it  tannot  i>e  separately  either  collected,  eontroHed, 
or  maintained;  being  manifested  only  at  the  instant  of  ia 
miaeion  tlirough  uondut-tont  insulated  or  not:  for  continuous 
H  is  nwessary  that  th«  ]iroduciDg  cauM;  bu  <M)atinuous.  The  forni' 
Oc4lo(.-t>  only  at  the  »urfwM.%  bluing  c<iiiully  or  une(|ually  distribuied 
tliercon  ucivrding  to  the  form  of  the  tiurfacc.     Tlic  latter  is  propn- 

•  BIrrtrieUu  and   Maanttitm.    Uy   FIWIDlng  JonklD.    Umii.    txukdon  kad  I(« 
Yolk.  IWS,  irhllli.  Iv.  mTL  T.  p.  SK, 

tttuitiP  work,  vliHii.  lUI.  Bvirt.  X.  \>.  11X1. 

tPcltlrr  iVotn  rxrvdmpiiu  ftlip  rwuiu  of  which  he  ho*  detaU«iin  ooairov«n»d 
UiP  iiiilvf^nnlli;  of  ilic  law  of  Ohm  aii<l  Qfluis.  Ihul  Rnlvanl<'  riulnlaiiiiH  In  dlmtly 
pntlirirUuTivd  itj  the  toMvlh  cjf  Uiv  «>iiOiji'Uiitf  vf\rr,  mi4  lnvi*n<f<l;  pcyrponlon&l  !■> 
Uif  nrw  of  lU  cnnM<M>Ui>ii.    iVampirt  Hmtlw,  'lot.  tit,  l«\  vuL  L  ppu  3B.  SDL) 
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gated  Mjoally  tfaroagh  the  interior  oC  oondocttng  bndws,  sikI  to 
proportioa  lo  their  rua^  <juite  irrespecuve  of  the  iorm  of  thdr 
surisco.  Two  bodif«  t^kanpt)  ivith  the  came  kittd  of  i^talJTh.T- 
txicitf,  exhibit  niulual  repuUion;  while  if  char^l  with  rontrnrr 
kintb  theii'  exhibit  mutual  attrsctioD;  and  bv  nMitact  I'^tnbli-'h  ft 
complete  neutializstioD.  Two  currenbi  of  dvnitraic  vlix^tricity.  la 
the  eDme  direction  attnir.4  atrh  other;  in  opjKmtv  din>rtiom  rc-pd 
«B*!h  other:  llw-  contart  of  their  coodiirtjir*  pnHlu<iv  itniher  divi*. 
ion  norneiilfnlimlion;  luirdin^any  c^ttenml  iiiuimuriimticiiidiiiiirb 
the  eurreiit  Id  a  HotM^I  nrtiiii.  ^V  hoily  chnr)^  with  either  kind 
of  fltatio  elei-trii-iiy  exerti«  iin  uli«>ii  liut  attraction  on  a  neutral 
body ;  it  induces  tht-  opptJAiie  tUitriral  state  on  the  portion  of  a 
body  apprtnrhed,  repelling  its  own  kind  to  the  farther  extxemity. 
A  coraent  of  dynamic  elertririty  produce*  varioos  indorti%-e  v&Oa 
OD  ncnghboric]!;  lK>dies,  as  traiKver^e  nmgnetization.  ittstantanoxK 
inpnlMS  at  the  inonient  of  any  change,  '-iicniii-nl  artion*.  el<-.  The 
former  find^  an  equilibrium  of  it«  two  fonns  in  very  iim-quHl 
d«^;rMr<  in  diffcrr-nt  mctnl*."  TItc  hitter  find*  only  (iindu<itng 
diflemtcT!*  iH-twifn  the  metnis;  nnd  i«  not  affrrwl  )>r  otlicr  nir- 
renta.  Tlie  former  iit  foobk  or  intcnw  a^MHtltng  in  the  extent  of 
florface  on  whtt^h  it  is  annimulaltHl;  and  nmnifetito  its  (mw'on  by  a 
greater  or  Jem  attraetion  or  repuUion.  The  latter  exhilnls  the 
Btatea  of  qoantity — measured  by  the  deflK-tioo  of  the  galvano- 
meter, and  of  intensity  — measured  by  the  power  of  overcoming 
renstanoe  or  of  trnvi-p-ini;  pi->r  comluctor?."  f 

ChanK-terifrtimllv  different  ae  arc  the  f^etramcna  thiu  exhibited 
by  nm'h9in><-»l  anti  <-b«.-fnical  cle<4ri«-itip!«,  Mo  dij»ttnj»«t»h  whirli  wp 
have  mifrvlunntcly  nomtisfnetorr  cxpreMiioii^)  almfKit  a.->  tniirknl  — 
tho)i|;h  in  n  niiicb  ?>innller  <)i.f:n-<-,  tofV-  the  peeuliaritiitt  of  galvanism 
iteelf,  in  wltat  intM  he  call^tl  it*  \'arving  Btate>i  of  teation.  And 
for  tliese  striking  difltremx^,  Ohm\a  oelebraKii  law  that  "the 
strath  of  the  carrent  is  proi>ortioiial  to  tl>e  elet-tro-niotive  fotre 
divided  by  the  conductin};  resistance,"  affords  no  more  intelli^ble 
flxplanatioti  than  it  does  for  tlie  peculiar  deportment  of  m-ealled 
"stotic"  dwtricity.     Indeed  CNim  «  formula  reprwentd  but  a  dnoe 


*l<i-IUi-r  tint  dRKHHuIfsMl  ItaHl  tltr  rln'lrV  rapaclly  of  Ihv  iBHtaU  fa*  lti» 
BOW  kind  from  •  roiHlant  ntiivp,  li  nry  DDeqnal:  tlmi  line  imkru  and  rpuina 
mora  iwatUvc  tbMi  ncrkUvc  KlcctrUKr,  Willi*  ttia  ounlnn'  tMktm  pliuw  vitk 
rapprt:  •o  sold  la  mim  b]>I  llun  illver  or  plaUiLa  lo  bKaow  cUsrai^  vltk  t**^ 
Ut«  I'lwlrtrliy.    ittmpirt  tlmitui.  IRSl  vdI,  1.  pfi.  JBO  ftnd  ITO.J 

t  AlmaUm  itr  CUmir  rl  ilr  I^ytVfar.  UK,  ml.  lirll,  p|>.  t»-t».  Tll«  tlllp  OT  tfal* 
BianaMr  la  "  KiprrliRi-niHl  rrvi-in-hn  nn  IkeqaanUllranf  alatlcan'l  dynamic  krtton 
frt>«mtma  br  tbc  oxltUlion  of  ■  mnllffunapc  rttlae-"  nnd  Uw  aatlwir  ftrrlTO  at 
tlM  coaclUhM  Um(  Uio  atatlc  cBAU  M*  <■*  Ui*  ■quari'i  nl  Ida  dynamla  MkcM: 
or  ooBTtnelr.  tb«  dj-DMUc  »  Uw  >«Mra  root*  of  Uk  auuc  (».  «MJ 
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apjiroximation  to  llie  actual  facte  of  electrical  transmii^ion ;  a 
pivcA  116  no  account  of  tlie  remarkable  fact  tlisrovered  by  Hcnry 
thut  (ho  niagnctiKin^  |)owpr  of  a  current  accuaDy  inoroiscH  with  the 
1iii<rth  of  ifif  iwmliictor,  up  to  a  certain  point:  nor  of  liB  otlicr 
(liiat)vrry,  the  ''extra  curn'nt"  or  the  tmluclion  of  ii  ourntit  upon 
itwlf,  IikIm^  it  takes  no  cojjniwnci'  of  any  of  the  nunuToux  per- 
turlmtinNit  (lc|wndeiit  on  Hk  m"»t«riou8  n.>>]ivtio<i«>  a(  v)M>lritiil 
"inclnction." 


Note  C.    {From  p.  SS'X) 

THE   BLECTTKO-M  AON  uric   TBI.UUKAI>H. 

From  anioog  living  eye-wiinoiBeB  of  Henry's  early  tel^raphi 
eJCpcriinentA  io  the  years  ISOl  and  1832,  the  following  toay 
oitetl: 

Dr.  Orlando  Muidt«,  k  former  student  of  the  Albany  Acadi-mj 
in  an  luinivcrsjirj-  fliwwunsc  cjmnicmoratinf;  the  fiftieth  v«ir  of  iL 
existence,  tliuis  ntcrn.-d  to  the  wvm*  lie  wilniw^d  a  third  of  a  ocng 
tury  lxr(i>rc:  "Thcohhrrittiidciil-sof  tin-  At'iidi-niy  in  tlw-ytnirs  1830 
ltj31,  mid  1832,  and  <)llier,'<  who  witiu^st.il  hi.->  experinivulH  whicni 
lit  thiU  time  fxciltvl  so  niudi  iuteii^Kl  in  this  city,  will  ifincnitKT  llw 
long  <r(>iU  of  win-  whtcli  ran  circuit  u])on  oiniiit  for  innrc  Uian  a 
mill'  in  length  aionml  om-  of  ihi-  upjK-r  roonia  in  the  Aeademy,  for 
the  |inr|>op«  of  illu>^tr;ilin>;  the  fact  that  a  galvanic  current  could  be 
transmitted  thi-onj^h  its  whole  lengtli  «>  as  to  excite  a  magnet  at  the 
farther  eu<]  of  the  line,  and  tlius  move  a  i-teel  l^ir  wliich  etmck  a 
bell,  Tim  in  a  seientiGc  (xiint  of  view,  was  the  demonstration  and 
accomplii^hnient  of  all  that  wu»  requiru'd  for  the  inxgncUc  telegraph. 
-  -  -  Ix't  u»  not  forget  that  the  click  of  the  t<.'legniph  which  \* 
beard  from  i-vi-ry  joint  of  thiwe  mystic  wirt*  which  now  link  to- 
gctlicr  cvcrv  I'lLy,  and  villiigi-,  ami  juwt,  and  (iiinii,  and  itution,  uli 
over  this  cjini ineiit,  I.i  hut  tlm  echo  of  tliut  littk-  tH.-]l  whi«l)  fin(_ 
w>lindi^l  in  tliat  upjter  room  of  the  Aeademy."  * 

On  the  cuinie  occasion,  the  Hon.  Alexander  W.  Bradford,  slmi 
former  pupil  of  the  Academy,  (who  finished  his  course  at  the  Insti- 
tution ai»l  lell  it  in  183*2,)  recalled  the  siiepeiided  lines  of  insulated 
copper  wire  through  whi<-h  his  teacher  liad  denion»tra(ed  "the 
magnetic  |>ower  of  the  galvanic  bsittcry ;  and  ycare  before  the  inven- 
tioji  of  the  telegraph,  iirm-laimcd  to  Amenta  and  to  Kuropc  the 
means  of  communication   by  the  electric  lluld.      I  wus  an  vye- 


•  "Hlitorttal   DI*roiir»p*':   on   th<-   i     !■  ii 
varmry  of  Ihu  AHmuit  Ai-ndomr,  Juiii'  ^i,  i'' 


[1   of  ))ir  »irfDH>nWtint>t   Aniit- 
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witiiow  to  tlioso  cxpertmoDb,  and  to  thi-ir  rvcntuul  dcRionetrntioit 
Aixl  triumph."* 

Proi'wwor  Jimu«  Hull,  (in  tlio  «itiii>  vtar  in  which  he  was  Presi- 
deut  of  the  Amcrriuii  AK«H-iuli<>ii  ut  im  Allxuiy  iiit'etiii^,)  iu  »  Utti>r 
addRascd  to  Prijfa«>r>rllt-ni'v,  .luiiiinn-  lH,  iH'tti,  relalnt  the  rJivum- 
stanCESof  a  vLmI  lolh<^  ADcinv  Attultim'  in  Aii};tL-t,  IM2,  nn  which 
oocaalon  he  was  shown  a  lung  i-irL-iiit  «i"  wire  about  the  walls  of  a 
larger  upper  room,  "  aii«i  al  one  termination  of  Uiis,  in  tJie  recess  of 
a  window,a  beJl  was  6se<),  while  the  other  extremity  was  connected 
with  A  galviinii;  uppiiraiiiii.  You  m1iowc<1  us  the  nmnn^'r  in  which 
the  l)cll  could  be  niiuie  U>  rin|;  by  a  current  of  olwtricity  tTansmitti'<l 
throu<;h  this  wire;  ami  you  rcrnarkwi  tliat  this  mi-thod  niifflit  !«; 
ailopliil  for  giving  «ignulK  l>y  the  ringing  of  n  ixrll  at  the  di^ljuici- 
t>{  many  mill's  from  tln^  |(iiint  of  its  (wnnwtion  with  the  galvanic 
^•pjMratUH.  All  the  circnmnlunf^^  atlr-mling  this  vixit  to  Albany 
are  fresh  in  my  rcdolleclioH ;  and  durttifr  the  |Ktsl  ytnrs  while  an 
mueli  has  l>een  said  itspcitiiig  tiie  invention  of  i-!ei-tric  telejiraplis, 
I  have  oAen  hadocdsion  to  mention  the  exhibition  of  your  electric 
teleigraph  in  the  Alhsuiy  Aiswleniy,  in  lf<.*t2,"t 

Profewior  Morse,  who  states  that  the  i<lea  of  an  electric  telegraph 
fiivt  occurred  to  him  in  October,  183*2,  commenced  experimenting 
on  tliM  conception  la  the  latter  part  of  1S3&.  The  following  i»  his 
own  account  of  Wm  fir»t  ex|)erimcntA; 

"  In  the  yc«r  11^35, 1  wiis  iipiioiritcd  «  pnjfu^wir  in  th«  New  York 
City  University,  and  almut  the  month  of  NovemlM-r  of  that  year,  I 
occupied  nxMUS  in  the  University  linilding^.  There  I  intnxHlinlely 
commenoed  with  very  liniitivl  mi'flns  to  experimejii  u}Mni  my  inven- 
tion. My  first  instniment  was  made  up  of  an  old  picture  or  canvsts 
frame  fastenetl  to  a  table,  tlie  wheels  of  an  old  wooden  clock  moved 
by  a  weight  to  carn>'  the  paper  forward,  throe  wotxJcu  dmms  upon 
one  of  which  the  pa|»er  was  wound  and  ])a£sed  over  the  other  two, 
a  wixxlcn  pendulum  susi^-ndcd  to  the  top  piece  of  the  picture  or 
Mri-tching  fmrnc  and  vibrating  across  the  jHiper  iw  it  iniwwl  ov<t 
ihewnter  wooilcn  drum,  a  pencil  at  the  lower  cod  of  the  pendulum 
in  eontaet  with  the  pu[icr,  an  elec-tro-^nagnct  ftMeiHil  to  a  *>h«lf 
acroAs  the  piclurv  or  strclt'hing  frame  r^>;Ktt>it^  lo  im  armnrure  tnado 
fast  to  the  pendulum,  a  tyiH-ruK^  find  type  for  hrenkiiig  the  cirt-uit 
on  an  endt«*  l«nd  (oomposcil  of  (•ariwt-binding)  which  i>a.-*ed  over 
two  wooden  rollers  moved  by  a  wooden  crank  and  carried  forward 
by  pointi^  projecting  from  the  Ijottom  of  the  rule  downward  into  the 
cupvt-binding,  a  lever  with  a  smaU  w^ght  on  the  upper  side  and  a 


"Oammmtaamttie  Addmi"!   nt  setU-ccntmnUI   Annlwnu]'  °t  Albtwy 
t  roMlsbdl  lo  tbc  HmUlmmian  ttepart  for  VfS!,  p.  M. 
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tooth  pruJM'ting  ilownward  nt  nne  vtul  op&nttMl  on  hy  the  type,  and 
a  nifMllio  fork  nli<o  [trujeiiing  ilowiiwaixl  ovit  two  memin-mpa 
ftnil  a,  uliopt  cinniit  of  wire  rmhp(iriii(»  (Jit-  h»;ltrw  of  tlie  elertro- 
inngncl,  otHiiivcU>d  with  tbv  |M«itivr  iintl  nc^tive  }uili«  of  the  bat- 
fiy  iukI  leriiiiiuitiiit;  in  the  m«roiiry-<'ii|«,  -  -  -  tiu-Iy  in  18^6, 
1  jinKiireii  fni-ty  foi-t  of  wiw,  nnd  |>ultiiig  il  in  iJw  circuit  I  foani 
that  my  boltciy  of  oue  cup  wiis  nut  siifBcient  to  work  rnv  im>trti> 
ment."  • 

The  Imst  statefnent  exhibits  a  eingiibr  Ufi(>»n()rioui>nft«  nf  thr  nal 
defect  ol"  his  reycivinR  upparntiis,  anil  of  tlie  fwt  that  no'ntimbiT 
of  galvanic  i^i)m  would  have  suHicctl  "  to  work  llie  iwitruntPiit"  mt 
llien  coiis(rurt<^d.  It  is  true  (uh  first  »ihown  br  Heiin)  that  an 
"intensity"  iKitlery  of  many  ('U-incnt«  is  rpquiretl  to  operate  a  nmg- 
iK-tic  U'l<-}^i)>h  line;  but  (nn  iilrwi  Tiliown  by  Iiim)  a  no  lo<8  eiwentuJ 
»>u»tiluvnt,  if  »u  "int«rn»ity"  miif^iet,  if  any  mm-  t«  ta  be  mnde  of 
the  ann.ilun>.  And  on  tlii*  point  Profe!*«rip  Motm-  «*nw  ttcvcrtn 
liiive  iiiutorstofKj  ihe  vital  ini|K>rUiHt-  of  Henrr'n  dii<ry>\'er>0)>  to  iIm> 
AU<it«H  of  hi.-<nwn  invention.  Had  h^tenijiloved  rhc  imttt  |>nw(-rfiil 
nf  then  exi.itinn  ninjinetn,  fllenn's  Yale  College  uui^nit  of  I8.tl, 
lifting 'i,;i<)l)pituniU.  or  Ileiin''s  Princeton  ('ollegeuiagnet  of  IJl34, 
lifting  .'l.StM)  jxiuniU,)  he  would  still  have  found  neither  one  rtip  nor 
one  iliou^od  cups  "eufficient  tu  work  tlie  inslmraent"  thningfat 
dreuit  of  fine  wire,  at  tlie  distance  of  a  sii^le  niile.t  Although 
Professor  Morw  wa»  enublcd  therefore  to  oiierate  tJ»e  arinaUin>  of 
his  Stnrgi'ou  ruu)^et  thronch  a  few  \'flrd^  of  wire,  it  is  eertiiin  thul 
his  exiK-riuH-nts  in  183*i  were,  for  any  lele^ntj^ir  puqv)«c,  an  niwv- 
luti-  fiiilure:— 11  fiulure  lu'  eompk-t«  as  wen-  thosM.-  undertaken  hy 
Biirlow  in  1826.  The  n'lft%Tinc>-  of  his  inridwmd  retnark  as  in 
extenuation -*-"one  eup  wan  nut  euflideut  to  work  my  iiotrontcot," 
Duy  therefore  W.  appreciated. 

As  an  artist  of  repute,  Mr.  Morse  hail  been  ap|mintetl  profenor 
of  the  "Arts  of  Design,"  in  the  newly  estahlUhtril  New  York  CitT 
UniverHity,  in  tlie  iiutumn  of  1S.15;  but  with  any  literaiure  of  nn- 
enoe,  he  was  reuiarkablv  unfamiliar.  He  therefore  very  luitumllj 
had  reeourse  to  hia  colleague  Professor  LeonanI  D.  fJale  (of  tJie 
chair  of  chcmistiy)  for  nested  scientifie  assistance.  Tlie  following 
in  Dr.  Gale's  account  of  Morse's  original  invention : 

"  In  the  wnnter  of  1836-';J",  Simuel  F.  B.  florae,  who  as  well 
as  iny»i-lf  wa»  a  pnifi-sisor  in  the  New  York  University,  city  of 


>Pr»tanor  Mnr«i>-*  dciwalllnn  In  Ui«  "nain  nap,"  IHO. 

t  "KltolnvUiiitfnpU  of  lh«  BTrnioL  povrr.  pvcn  vrbuii  tli«  mut  enttTScH'''  lull' 
terliM  are  rmi-luyixl.  ulli-rly  cman  In  art  wlim  (Uer  *"  cnniweim  by  nitialilrnlili 
IwTiHllio  -I  win'  Willi  tUr  tutcrr."  (J.  V.  UbiUvU'i  /Hfr«*ivM«a  M  M*  MhOIi  i^ 
Clirmieal  JViUvMpliii.    iDil  riX.  Dto.    LoliOoD.  Ml.  chap.  avi.  MM.  W^  p.e«,j 
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New  York,  came  to  my  lecture  room,  and  said  be  faad  a  machine  in 
hU  lecture  room  or  etudio  which  he  wished  to  show  me.  I  accom- 
panied him  to  his  room  and  lliDre-Kaw  resting  on  ii  btble  u  single- 
pair  galvanic  batter)',  aii  eltL-Uu-msgiii-t,  uii  arriingcnii-ni  of  pencil, 
a  paper-covcrfil  roller,  pinion  wIkvI^,  Icvunt,  L-tr.  for  making  Icltt-'rs 
andfi^n^H  to  bciiMtl  for  wn<liii^iuid  nxviving  woriU  und  ei.iitcnccs 
Uiroiigl)  loiif^  distniKis.  -  -  •  It  vat  vvidt^nt  to  mv  tliat  thv 
oiw  liirgf  cii]>-ljitttiTy  of  Morxe  tdiould  In;  made  intu  tenor  filteoii 
8nmllcr  on<w  to  nmkc  it  a  liattcry  of  iuteii^ty.  -  -  -  Accord- 
ingly I  sulxlitutt-d  the  Itaitcry  of  inimy  cujm  for  ihi;  Imtlvry  of  ow 
cup.  Thu  n-tiiiiiniiig  dofwt  in  the  Morse  nuit'liltii;  il-<  llmt.-Hi-u  Ijy 
jiie  wild  that  the  coil  of  wire  niixinJ  the  poli*t  of  the  clfclro-inHgiiel 
cntifiiijtc'd  of  but  a  few  turns  only,  while  to  give  lh«^  gtx'atttit  projec- 
tile power,  the  number  of  tnriw  sli'iuh)  lie  incn'm^t^l  from  tciw  lo 
fauDureds,  as  shown  by  Professor  Ilenrj'  in  his  pai>er  publisJied  in 
the  American  Joumui  of  Scietice,  IX'H.  -  -  -  After  eubsd- 
tultng  the  bnttcrv  of  twenty  i.'U\»  for  tJiat  of  a  single  cup,  we 
addcil  mjnic  hundrtxl  ^r  ntort'  luriH  to  the  coil  of  wiro  around  the 
polo*  of  the  niii^nct,  iind  wnt  n  mti^i)^  through  200  feet  of  i-on- 
duMor-;  then  tlimugli  l/MXi  fwt;" 

After  many  irialf  at  rcixinling  numlicrtt  by  xig^oig  mnrkingH 
counted  in  groupet  :4eparat<'d  by  u  .ipfin-,  a  rimiinuoiw  di.'^piilch  was 
for  the  first  time  effected  on  the  2^1  and  'Ith  of  S^pii'mbcr.  1 8^7,  in 
the  form  of  V-eha|>ed  lines  inscrilietl  on  tiie  [)a|H-r  fillet,  to  the  fol- 
lowing eflect:  "2lo—;t«—a~5«  — 112— 04— 01837:"  whicli 
nieasage  as  interpreted  by  a  numberwl  votabniary  from  w  bi<'h  it  was 
compik-d,  cxprwed  tlie  phrase  "suooessful  espcrunent  with  tele- 
graph, September  4,  183T."t 

About  a  montli  later,  l'rof»or  Monw  lilctl  in  thn  United  States 
Pau^nt  (Ulicc  a  "Ca\-CBt,"  i<igrn'<l  Oi-toWr  3*1,  1837,  comiirijiing: 
"  Isl,  a  sysk'ni  of  signs  by  which  niiniU-rw  and  comMnpicntly  woixls 
•lid  tu>uteuLts  are  significsl;  2d,  a  i>ci  of  ty)K-  ttdapiixl  to  r^diitc 
and  communicate  the  t<ign.t,  with  t.tiSM!»  for  convenient  keeping  of 
the  type,  and  rulcH  in  wTtich  to  set  up  tlie  type;  3d,  an  apjiarattw 
called  a  port-rule  for  reguhiting  the  movement  of  the  tyi>e<ruleB, 
which  rules  by  means  of  the  tj-pe  in  their  turn  regulate  tlie  times 
and  intcr\'&b  of  the  passage  of  eleetricity;  4th,  a  register  which 
reconlft  the  Mgns  permanently ;  &tli,  a  dicdomirj'  or  vocabulary  of 


■  itemorial  ttf  S.  F.  JL  Uattr.    Him    Wulilncton,  IffiS.  pp.  IS-IT. 

t  A  llio«linlIv  oT  IliU  nnt  '  nui-cfiBflil  vipvrtmaiit"  wM  pnbllahod  tn  111*  VV9 
York  Jaarua  tf  Owi-ww,  ^m  Thonday,  DqiL  7ih,  irai-  uiil  mw  rvpnidiicfd  lu 
Vall'«  Aumriam  KteHm-Jtaffimir  TMaprigik.  8va.  FlinnilvIpliU,  IMA,  p.  r.^,  Tbr 
dU*,  SvplMiilmr,  ItK.  Ik  Bi'conllnglr  UmI  of  lilt-  nducUnu  al  iSom'n  ivlpcnpli  lo 
a  fMKAlml  OIHTDllnlu 
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words  numbered   and   adapted  to  this  system  of  telegra^;  6th, 
modes  of  laying  the  conductors  to  preserve  them  from  injury." 

A  new  and  improved  transmitting  and  recording  appar^us  was 
completed  for  Professor  Morse,  by  his  partner,  Mr.  Alfred  Vail, of 
the  Speedwell  Iron-works,  near  MorristowTi,  N.  J.  at  the  cloee  of 
the  year  1837;  and  early  in  January,  1838,  Professor  Morse  first 
discarded  the  numeral  signs  for  words,  and  employed  a  true  alptia- 
bet  of  "dots  and  dashes."  The  first  exhibition  of  an  alphab^ 
record  of  wonls  and  sentences  took  place  in  the  New  York  City 
University,  January  24th,  1838,  through  ten  miles  of  wire  wound 
on  reels.  The  New  York  Journal  of  Commerce,  in  a  notice  of  diis 
performance,  remarked :  "  Professor  Morse  has  recently  improved 
on  bis  mode  of  marking,  by  which  he  can  dispense  altogether  with 
the  tel^raphic  dictionary,  using  letters  instead  of  numbers."  "  11« 
biographer  of  Morse  designates  the  dispatch  transmitted  throng 
the  wires  on  this  occasion,  "the  first  tentence  that  was  ever  recorded 
by  the  telegraph."  f 

Ad  application  for  a  patent  (signed  by  Professor  Morse,  April 
7th,  1838,)  was  filed  in  the  Patent  OflSoe;  and  in  addition  to  the 
several  jrarts  described  in  the  earlier  Caveat,  this  application  included 
the  new  system  of  alphabetic  symbols,  and  the  "  relay"  of  suoceaive 
electro-magnetic  circuits.  At  his  own  request,  the  grant  of  the 
patent  was  suspended  until  he  should  have  made  a  visit  to  Europe: 
and  itwiis  not  issued  til!  June  20th, 1840.  On  his  return  froninis 
P^uropcan  tour,  Profeiisor  Morse,  in  May,  1839,  sought  an  inten-ie* 
with  Henry  at  Princeton,  from  which  he  received  much  encourage- 
ment: havingthedifierenecsbetween  the  "quantity"  and  "inteiiBity" 
magnets  fully  cxplaine<l  to  him,  and  learning  from  that  cautions 
investigator  that  he  was  a^vare  of  no  obstacle  to  the  maenetiaitioii 
of  soft  iron  "at  the  distance  of  a  hundred  miles  or  more  '  from  the 
buttery,  I 

During  the  long  i^nd  weary  interval  in  which  Professor  Morse-" 
with  hope  deferred  —  was  unavailingly  prosecuting  his  memorift*" 
Congress   for  assistance,  he   received   from  Henry  the  follov*?"'** 
friendlv  and  inspiriting  letter: 

"Pbincetox  College,  Feb.  24,  184^- 

"My  dear  SrR:  I  am  pleased  to  learn  that  you  liave  again  p^^- 
tioDod  Congress  in  reference  to  your  telegraph ;  and  I  most  aince^  "-^ 
hope  you  will  .succeed  in  convincing  our  Representatives  of 
importance  of  the  invention.     -     -     -     Science  is  now  fully  ^^"^' 

*  New  York  Jounv^  of  Oammerct  of  January  Wtb,  ISBS, 
■•  Prime's  Li/r  of  Morie,  8vo.    New  York,  187B,  p.  SSI. 
t  Prime'a  Life  <4  Mone,  chkp.  z.  pp.  <21,  421. 


for  this  application,  Hod  I  have  mA  the  least  doutit>  iT  proper  taaua 
be  aflbnlwl,  of  tlii^  pcrtect  Hturew  of  th«  invention,  Tm-  !diw  of 
ttansmilliu);  iii(£llig«n<«  to  a  dtstanoe  by  ineaiia  of  eletiirifal  acridii 
has  twon  iiuggeiiled  hy  various  pereons,  from  Ui«  time  nf  Krauklia 
to  tlie  present;  but  until  witliin  tlie  last  few  jeam,  or  since  ilte 
priudpal  discoveries  in  elci'tro-iiuifciivtisiu,  nil  attempts  to  reduce  it 
to  pnirtke  were  wcfaaarilt/  u(i«ucoew[/W,  Tbe  UMre  suggestion 
howex'er  of  a  i^enu.*  of  tlii»  kind,  ii;  »  idsUit  for  which  little 
eredit  can  be  claJravd,  i<inrc  it  i»  on«  whii'li  would  itiitumlly  ariw  in 
the  mind  of  nlin<(<t  anv  iK-rson  fiuniltur  willi  tin;  phvnoim-iin  of 
electricitj-:  hut  tlw.-  Iiringiiig  it  for«-ard  at  the  pnii>t'r  ittoiix-nt  when 
the  dcvrlopni'-iitK  of  M-ieii<v  are  able  to  funiisli  llie  nic-ait^  of  certain 
foaxy^,  ntnl  th<^  dt-vliiiig  a  plan  for  earning  it  into  proeiiral  o[kt- 
atioD,  are  tlie  groundi  ol  a  just  claim  to  scientific  reputation  as  wi^ll 
w  to  [mblie  patronace.  A  nout  the  same  time  witn  yourself,  l*ro- 
feMor  Wheatatooe  of  Ixindon,  and  Dr.  Steinlieil  of  6ermanv,  pro- 
poMil  planii  of  the  eledro-mugnetic  telegraph;  but  tliesc  differ  ss 
mueh  from  yours  aa  th«  natun-  of  the  common  principle  .would  well 
permit;  and  iml€S6  w>mo  a»entlal  imiirovcmonts  have  lately  been 
made  in  these  Kuro[XAu  plun^,  I  »)iould  prvfer  the  one  invented  by 
yourself 

"With  my  Ix^st  wished  for  your  suoocss,  I  remain  with  much 
estcvm, 

"YoniB,  truly, 

"JOBEPH   HeKBY." 

"This"  aa^-a  Morse's  bi(^ra|^r,  "was  the  most  encouraging 
ujmmunication  Professor  Morse  revived  during  the  dark  ages 
between  18:ia  and  1843."  •  And  uppeodetl  to  his  memorial,  it  was 
undoubtedly  intluential  in  i-niliKtin^  a  nion^  favorable  attention  to 
the  unfamiliar  project  of  an  etuctro-iut^ivlJc  lelt-gniph,  In  I>ecem- 
ber  of  the  same  year  a  bill  uptiropHating  thirty  tliouKand  dollars 
for  testiup  the  system  invent)'*!  hy  W.  K,  1(.  Moiwr,  wu»  reported 
in  tlic  Huuw  of  ll<-pr<ti»(-iitftiivi«  by  tiie  Hon.  (.\  Ci.  Ferris  of 
New  York  :  jiii^-'iiig  that  Uxly  February  23rd,  and  tlic  Si-nate 
aUutit  a  week  luUif  —  Man-li  ."id,  184.3,  on  the  eve  of  the  elorn?  of  ite 
M««ion. 

Under  the  appropriBtion  thus  secured,  a  line  of  four  wiree  waa 
extended  from  Xvashington  to  Baltimore,  a  distance  of  40  miles; 
and  on  the  24th  of  May,  1844,  tlic  fii*t  m<!ssage  was  satisfactorily 
transmitted  betwe<.ii  tlif  two  eitics.  The  rapid  xucocn  of  the  tele- 
graph soon  stimulaU-d  comix-tit  ion ;  and  Ix^fore  many  ytiun  elupsed, 
a  series  of  resisting  liuguti<>i)>  was  the  nutiiral  ixjnsuiiueuw. 
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Htorjr  Miiuinonei]  to  tc»ti(\' «  ti  tlw  candition  of  te)i<^[i 
•cionoe,  M  welt  a»  in  liLs  ovrn  oxnerinientiil  ixMiiri'lieA,  pn-viousl 
Mnrste'a  invention,  vtaa  rfim[>ellefl  t<i  give  evitlencc  whicli  diJ  not 
ftu.iiain  enlirelr  Uie  the'irv  of  tlte  onmplainanUi,  nnd  thereToKdid 
not  Miisl'v  dieir  verv  liniad  pretensions;  tiioiiirti  it  did  laid  i' 
establiiUi  l*rofeBHor  M^aree's  Just  olaims  to  origiiiaUtj.  This  i 
can  best  be  given  in  Henrys  owa  statement: 

"A  series  of  controversies  and  lawsuits  Imviog  arisen 
rival  claimaDt^  for  t«K'gnipliie  piileiilii,  I  was  n'pciik<dlr  aj, 
to,  to  net  as  expert  nn<l  wittitss  in  ttuiii  caoos.     This  I  unifuniil) 
<l<%1in(,-d  to  do,  not  wiisliiii);  lu  \xt  in  suiy  niiuinor  invulvct)  in  iJwK 
litiinittutis,  but  vain  dnaily  (i>m{H-ltul,  undtr  lc){iil  )mMv«<,  to  Man 
to  Boelon  from  Mitiiw;,  wliitlKT  1  htid  gont  on  a  viiiit,  nrn)  to  g;ivt 
cviik'ntwon  tiic  Mibjwt.     My  kvtinioay  wiw  given  witii  llw  *tat>f 
oicnt  tlint  I  wa»  uoi  a  willing  witiie^,  and  itiat  I  lulMinnJ  ttndcr  tit 
di.-'adviuitagi,!  of  not  having  nn-eiti  to  my  iHitt't^  and  pajier^  wli 
were  In  Wiuiliington.    That  tretiniony  however  1  ito^v  reaflinn  tol 
true  in  every  CbMcntial  [Xirlirnlur.     It  u'as  uninijteaohi?!!  i>ffi)rel 
court,  and  exerciiied  an  inltneni'e  on  the  tinal  deciiiion  ot'  ti>c<|« 
tion  at  iwue.     I  iva.'f  called  upon  on  thiit  occsi&ion  to  i^tate,  noli 
what  I  liad  publii^hcd,  but  what  I  had  duuc,  and  what  X  had  sboM 
to  othent  in  n'gard  to  t)ic  t^-lr^raph.     It  vnis  my  n-iJi,  in  tM 
6tat«-nient,  to  rrndor  Mr.  Motml-  full  mikI  scrupulous  jubtjcc    Wb 
I  vna  confttniini.'d  th<-n-font  to  t>tntv  tlmt  he  liad  nuule  do  diwon- 
ric]<  in  mcnii',  I  diMioiily  declared  thiit  \iv  vin'  i-tititl<xl  to  thi-  ■»• 
of  combining  <»><)  '<r'P'yi"t?  'J"'  diMiivmt^  of  otlH'ns  in  llio  iive 
t»on  of  th<^  ()e>t  prw^tit'at  form  of  the  magnetJo  tdf^^pli. 
totiniony  tended  to  establish  the  fafl  tlknt  though  not  cntitMl 
the  expluwve  use  of  the  etectro-nuwnet  for  tel^t«phi<-  [Kir|WH9,  f 
was  entitleal  to  his  particular  msAine,  rectslw,  alplmttci,  Ac. 
this  however  did  not  meet  the  full  rcquiretnentn  of  Mr,  Mo 
compi-ehensive  claim,  I  cunl<l  not  but  bo  an-nre  that,  wliilu  i ' 
to  dcjKise  nothing  but  truth  and  the  whole  truth,    -    -    -    I  _t,^, 
expose  niyHL'lf  to  the  powiblc,  and  tuf  it  Iui»  pf<)V«i,  ihi-  ifUw- 
dunt^T  of  linvinn  my  tnotivta  miiwontitriH-fl  and  niv  lt»tin>i«v  '"*' 
rcpr»'senK'd.     But  1  win  truly  aver  tliat  I  liiul  no  dtniri'  lo  amiP"' 
to  myxelf  undue  merit,  or  to  detraet  from  tJio  Jtwt  duias  "f  ' 
Morse."  • 

From  this  time,  ProfcaMir  Mor*  «Tm<->l  !•■  "    -rj 

the  jealous  ej-e  of  a  riN"«l,  U  if  Imldinu-  '""'  'I 
of  self-flgS'^udizemcnl  to  >1<  ■ 
of  the  t«ogiui>h.     AlW 
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and  RRDed  !ii  T>pcembor,  1853,  wul  in  Jitiinary  of  1855,  under 
the  ill-aiivtscd  jTomjiliiip"  of  mU'ix*t«i  Hiiji|H>rteR4,  <aiifliHl  to  be 
published  in  r  [laniplilrt  of  96  pages,  an  elaborate  ami  artfiillv 
cootrivwl  atUii-lc  ti[Miri  Ht'nrv's  I'harflRter  as  a  scientific  explorer,  and 
mu  Inktlvronhy  mait;  niKk-rtakiiie  the  luutardouii  task  of  exposing 
"  tiie  iilti'T  ■nim~r^MttUUy  of  Ht-nry  s  bntiroouy."  In  thie  assaalt — 
so  unfrniuiiftt^  for  liifl  own  reputation,  (if  not  for  candor,  at  least 
for  intolligcnce,)  lie  annoiincetf: 

"Itt,  I  (t'rtainly»ltull  sbow  that  t  have  not  only  nijinifisted  every 
diisp'D'ition  to  pve  due  vrodit  to  Profi:«w>r  Henry,  but  under  the 
hMly  impRWMioii  tloit  Ite  de<er%-r4)  credit  for  diseovwries  in  ftrience 
beariiij;  ujion  the  tele^^raph,  I  did  actually  ^ive  him  a  degrM  of 
creilit  tK>t  only  beyond  what  Ik-  had  rrt*ived  at  that  time  from  the 
seientitie  wi*rld,  hut  a  degree  of  credit  to  which  guljsefjuent  research 
has  proved  liiin  not  to  I*  entitled.  2d.  I  pliidl  show  that  I  am  not 
iDdel>ted  to  him  for  any  dlKovery  in  science  l>au-ing  on  the  f«.-I(v 
graph,  and  that  all  (iiscoveriH)  of  principlEfl  liavin^  thiit  beurinf* 
wen-  made  not  by  I'nifew»or  Henry,  but  by  others  an<l  prior  to  mty 
pxpcriinirnte  <if  i'r»ft»«or  Henry  io  the  science  of  eli'clr<»-nii»gneti[*in. 
3d.  1  dhitll  fnrtJiirr  »\m\v  that  the  claim  wt  iiji  for  I'ro(V*ROr  Henrj- 
tu  ilic  itivcnlion  of  an  iiii{K>rtant  juirt  uf  my  tel<^ipli  i<y!<tem,  litt< 
no  validity  in  iai-t.''* 

Ncgleininp  entirely  the  first  alteoation, — M  a  sufficient  answer  to 
the  second,  Henry  simply  appealea  to  the  unimpeachable  testimony 
of  Dr.  Gale,  who  certainly  had  a  much  more  precise  knowledge  of 
Professor  Morse's  early  cx|>erinients  and  Hppiiratui'  than  the  inventor 
himself.  And  in  reply  to  the  third  allcfjatiun,  driven  in  sclf-drfeno.- 
to  the  unnsniil  Mcp  of  wlf-iuiwrtion,  Henry  prcscntwl  Ui  the  Ite^nte 
for  their  adiuiii'iiiiun,  the  evidence)*  of  his  ilLsoovcritw  and  of  lliwr 
rwpcctive  dur'«  "f  application  and  proinnlpition.  t 

IVof<ic«ir  (iiilc,  who  AtJIl  prtvervod  a  faithful  friendship  for  hix 
former  eiillea^e,  yet  in  iJie  intcrc.tta  of  trnth  did  not  hi»itate  to 
renewhiaformer  testimony  to  the  vital  bearing  of  Henry's  i«6e«rches 

I  •  A.  Dtfemv  ogirtaif  Ou  tiifiirlnua  Oeilwlimu  drawn  from  ttie  DtpotitUm  «r  Fn/rfor 
Htmy.    Vfw  York.  IsVj,  j>,  8. 

tA  iir1(\-(  n>iii1tini<^4  u[i|Hk1nliHl  hy  t.tii>  TliinnI  nf  Iti^B'^'if"  f"  Irivi-jiliiriil*'  llMt 
tBpidluttiHK  luiul"  l>y  i.liU  rcniiiikablii  umull  — acnlnM  Ihx  ttiilhfUlDcHi  al  IMIt 
Mcntarjr,  oJliT  ap«n>rul  rxanilnnnuD  of  oil  Ilie  pililfMim  prnviitcd  or  ■oooHlMe. 
aubntltled  thruutili  iu  cJinlmiuii.  PrntlUriit  Fcltoti  of  IlorvurU  ITiiUmUy,  u  very 
Alblft  Hlid  otliuntttVK  nT|H>rrr»  In  vlilrli  Oi*  1«<H>r  nf  l.hi'  p]tiii|ih1(^t  Ih  ithJiriK'lJ'rlacnl 
It*  "It  itlAlitirmious  plrro  nt  iKi|>hl>Uail  nrcumcnt,"  adiI  1Ii#  concluilon  Ik 
aoQUHnixil.  ■■  ihnl  Mr.  Monw  Iim  Oillnl  lo  tubntcnilulo  any  one  of  llic  ■.-liiin:«  In' 
lia«  Kihiio  K^iitHvl  l^rofi'fahfr  llrrir>»  HLUioiiD^h  tliv  liurdt'ti  of  priMit  \Hy  ufifiri  liLni; 
find  rhHt  »n  Itif  <>v idfi.,!!^.  —  invliJ'tlniE  111"  titiTiliiHftd  ji<lm]HBtQi)«  of  Mr.  Moth*  blub. 
mil.  It  on  iiic  ollivr  •Idv.  Mr.  MonF.'*  oUiirRii  not  nniy  renudn  unpravml,  bat 
tliDy  Ktc  posiumr  dliprovod."    lOnOfuimUm  Stfvrt  (ur  UK,  fP-  W-M;| 
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on  tho  »uccc««  of  the  tdegntpli ;  and  h«  (Vanklr  responded  to  He 

inquiry  ill  the  following  letter: 


■  WiUtuiNOTON,  D.  C,  April  7, 1866.] 


*8in:  In  reply 


tW 


J  ^  _  oiir  note  of  th*  tid  tutitsnt,  , 
Moise  telegraph,  asking  me  to  state  delinitely  the  condition  <^  lia 
invention  when  I  6nt  saw  the  apparatus  in  the  winter  of  18:16, 1 
answer:  Tliia  ap]ULratuii>  was  Monk's  original  instrument,  tuudllir 
known  as  the  ly|M]  apparatus,  in  whi<'h  the  tyjxs,  sot  up  in  ■  cum- 
posiiig  slirk,  Mctv  run  through  a  circuit  breaker,  aitd  in  whit^^h  ibe 
Imttcry  was  the  cylimlcr  buttery,  witli  a  eiugle  puir  uf  pIntLi'.  This 
arrangement  also  hu<l  anothtrr  pcculianty,  namely,  it  wast  h^-clwrlro- 
magoet  used  by  Moll,*  nnileliovm  in  drawing)) of  tJic  older  worlcNM 
that  Huhject,  having  only  u  few  turn«  uf  wire  in  the  coil  which  *w- 
rounded  the  |>oU»or  firm.«  of  \\k  magnet.  'I'lic  sparoenMt  of  the  wira 
in  the  magnet  coils  ami  tlut  use  of  u>ci«ingkeupbiiltery  wvro  toni^ 
on  tlitt  fiist  look  at  the  in^iiruiuini,  ohviouA  nuirk;*  of  defect,  and  I 
aooonliogty  siiggt^tod  tothel^rofi^Hsor,  without  giving  my  rcamnsfor 
so  <loing,  lliat  a  ImLterv  of  many  [>airs  ahouUI  lie  eub^luted  for  thit 
of  a  single  itair,  and  tlint  tlio  ooil  on  eecli  ai'm  of  tlie  magnet  vtionld 
be  increased  to  many  hundred  turns  each ;  which  experiment,  if  1 
remember  aright,  was  made  on  the  same  day  with  a  batterv  mJ 
wire  on  hand,  funii^jhcd  1  b<^'1ieve  by  myself,  and  it  u^s  founii  thai 
while  the  original  arran;^mcnt  would  only  t«nd  tlic  electric  cuTRflt 
through  a  few  feet  of  wire,  say  15  to  4U,  the  modifktl  arrwi{^iait 
WDold  iwnd  it  through  as  many  hundred.  Although  1  gave  m 
reasons  at  the  time  to  Profonor  Moph)  for  the  euggo4io»»  I  had 
pruiHi^ed  in  modifying  the  arrangement  of  tlic  maiiJiiDC,  I  (lid  w 
afterward.-',  and  n-IV-rred  in  my  explnnntioos  to  the  pM|xr  of  Pio- 
fcsi^ir  Hwiry,  in  thi?  J9lh  volume  of  iXiv  American  JotutuU <^ Sd- 
«nce,  jnige  400  and  onward. 

"At  the  time  I  gave  tiie  auggtstiona  above  named,  PruftMT 
Mone  wai4  not  familiar  with  lIic  tiieii  existing  state  of  the  scicm 
of  electro-magnetism.  Had  he  been  so,  or  had  he  read  and  apprt- 
ciated  the  paper  of  Henrj-,  the  suggestions  made  by  me  wooU 
naturally  have  occurrwl  to  his  mind  as  they  did  to  my  omu  Bat 
tlie  principal  part  of  Xionrc's  great  invention  lay  in  the  mechaoital 
adaptation  of  a  power  to  produce  motion,  mid  to  incn»»e  or  remt 
at  will.  It  was  only  neaMSurj-  for  hint  to  know  vha'  **"*'  f  P"?J* 
existed  for  him  toudupt  nKxrhanism  to  direct  and  controv'-  '.i 
auggeations  were  made  to  I*rofw»or  Morse  fmm  \\\^i5B«* 
roaatng  Pmfisior  Henry's  \»iter  al»vG  alludt-<\.  *" 


DISOOUB&K   OP   W.  B.  TAYLOB: SOTBi. 


389 


profeesed  great  surpnAe  at  tlie  oontenbi  of  the  paper  ■when  I  ebowed 
it  to  him,  but  capeoially  at  the  remarks  oo  Pr,  Barlow's  results 
respecting  te)c$;raphin|t.  which  were  n^w  to  him,  and  he  stated  at 
the  time  that  be  wa^  not  aware  tliat  any  one  had  even  ounceivod 
the  idea  of  usin^  the  magnet  for  euc-h  purposes. 

"With  (SCDtiniGnD:  of  esteem,  1  rcnmin,  youre  truly, 

"1*0.  Gaj.e. 
"PtoT.  Jos.  Hbihit,  Stertbay  <^  the  SmWuemkm  IiuHtvlum." 

Anmplc  reference  to  publlfihe*)  docum<.-iit»,  nbuodantly  cstob- 
li^ed  tlie  indisputable  cri^iuilityuud  priontyof  HennrV  saccRMful 
RMUdwK;  and  ooncliuiwly  exixteo)  the  taiitlty  of  PniKA>ur  Morse's 
Kraainiiig  allegxtionit.  Tlic  following  ^tininmry  from  tliv  historio 
evideoce,  «e  stated  t^  Hcciy  liinucif,  is  rertairily  (in  lh«  Un^ia£« 
of  the  coniniittcu  uf  lh«  K«geot«)  "within  what  h«  might  fairly 
h»ve  claimed : " 

"  Prom  a  careful  investigation  of  the  hislory  of  el<»ctro*magiiet- 
km  in  its  ooonectioa  with  bbc  telegraph,  titc  following  iact»  may  be 
establtahed : 

"1.  Previous  lo  my  invA^igatJons  the  meaai  of  developing 
inagneti«m  in  soft  iron  were  imprf«tlv  understood,  and  the  electro- 
magnet which  then  existed  was  inapplicable  to  the  transmission  of 
power  to  a  diatani'e. 

"2.  I  vias  the  lin;t  to  prove  by  actual  expcrimiiit  that  in  ont«r 
to  develop  magnetic  power  at  a  ductanoe,  a  gnlvuiiic  battery  of  intcn- 
n^  most  be  eniploynl  to  pn^iv.-t  the  rtim-nt  through  the  long  con* 
duiilor,  and  that  a  magnet  Kurroiinibxl  by  many  ttinis  of  one  long 
wire  may  be  um%1  to  twxiive  this  nini'iit, 

"3.  I  was  llie  first  actually  to  itiii(ri>etiM  a  piere  of  imh  at  a 
distance  and  to  call  attention  to  the  fact  of  llie  applicability  of  my 
experiments  to  the  telf^;raph. 

"4.  I  was  Uiefirst  to  antuallyeoutid  a  bell  at  adtstaDceljymeuis 
of  the  electro-magnet. 

"6.  The  principles  I  had  developed  were  applied  by  Dr.  Gale 
to  reitder  Morse's  niadiinc  ctlV-ctivc  at  a  distaow. 

"The  re«iit»  Iktc  given  wert'  ann>n(r  my  eartifi't  experiment*;  in 
aiwientific  point  of  view  1  fionsiilcrwl  them  of  much  !<!*{*  inipor- 
laucv  than  what  I  subtwiuently  aocomplUheil ;  and  had  I  not  been 
called  ii]»on  lo  give  my  tnsliminiy  in  regart)  to  them,  I  would  have 
suffered  them  to  nt-ntain  witltoul  calline  public  attention  to  them,  a 
part  of  the  history  of  science  to  be  judg«xl  of  by  sdentific  men  who 
are  the  bc6t  <|uali&ed  to  pronounce  upon  their  merits."  * 
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JVote  D.    {From  p.  SSO.) 

henry's   MUnpLE-COtL  MAGNET. 

Professor  M.  Faraday,  in  the  first  series  of  his  *' Experimenlil 
Researches  in  Electricity,"  oommenciDg  iii  the  latler  part  of  IS31, 
employed  for  tlie  m^iiet  by  which  he  made  his  most  important  dis- 
covery— that  of  magneto-electricity, —  the  multiple  coil  of  Henry. 
He  thus  describes  it :  "A  welded  ring  was  made  of  soft  round  bsr- 
iroo,  the  metal  being  seven-eighths  of  an  inch  in  thicknees,  and  the 
ring  eii  inches  in  external  diameter.  Three  helices  were  put  around 
one  part  of  this  ring,  each  containing  about  twenty-four  feet  d 
copper  wire  one-twentieth  of  an  inch  thick:  tiicy  were  in°n^*^ 
from  the  iron  and  each  other,  and  superposed  in  the  maimer  befon 
described.*  They  could  be  used  separately  or  arranged  togetlier. 
On  the  other  part  of  the  ring  about  sixty  feet  of  similar  copper  wi» 
in  two  pieces  were  applied  in  the  sanle  manner.  -  -  -  There  i» 
no  doubt  that  arrangments  like  the  m^nets  of  Professors  Moll, 
Henry,  Ten-Eyck,  and  others,  in  which  as  many  as  2,000  poundt 
have  been  lifted,  may  be  used  for  these  experiments." f 

Henry's  warm  friend — Dr.  Robert  Hare  of  Philadelphia,  (Pro- 
fessor of  Chemistry  in  the  University  of  Pennsylvania,)  who  early 
repeated  hb  magnetic  experiments,  says  in  a  letter  to  Mr.  Sturgeon, 
dated  April  5,  1832:  "As  soon  as  I  heard  of  the  wonderful  mag- 
net of  Professor  Henry,  I  ri'i)eafed  his  experiments  with  copptr 
wire  varnished  sis  above  dcscribe<l;  and  I  have  recently  made  i 
magnet  by  means  of  copper  wire,  shellac  varnish,  and  paper  slI^ 
rouniiing  the  iron, — which  in  proportion  to  its  weight,  holds  more 
than  his.  It  weighs  17  pounds,  and  has  held  783  jxtunds.  Iti» 
furnished  witli  fourteen  coils,  of  sixty  feet  each."]; 

Professor  N.  J.  Callan,  of  the  College  of  Maynooth,  Ireland,  in 
1836,  giving  an  account  of  his  "new  galvanic  battery"  remarks 


•[In  hln  prpcedlng  elfctrloil  liiJuctlon  colls,  ProfpsBor  Fnriidnj-  trnploirt 
"twelve  lielloes  auperpoaf<l,  eacU  contuLiiliijt  an  avoragc  length  or  wire  of  JT  W> 
nrnl  all  in  tlio  Bnino  ilirectlon."  Of  these,  ali  were  connerttM  by  their  eitreinltl* 
with  the  battery  — for  the  primary  current,  ami  Iha  Hllcrnate  ilx  were  gichH*' 
by  tliclr  eitremltiea,  Ibr  ttBtlng  the  Becondary  or  Induced  current.] 

t  PMI.  Trans.  Roy.  Sof.  Nov.  24, 1«11.  vol.  ciili.  sects.  -IJ  and  57 ;  pp.  131,  iag.-AU» 
Eipi^mirntaC  Kfsearchei.  ote.  Rvo.  Loinion,  18S9.  vol.  1.  pp.  7,  15.      At  the  UnH JU* 
was  written,  the  only  elevtromngnel  In  eiltilencc— even  ftpproaehlnf  M«l 
power  stated,  was  the  Yale  Collefie  magnet  of  Henkv.    Noi  had  uij  fltM^V 
mentor  appmilmated  within  n  tenth  of  thia  uiHgnotlc  alttBOttiHi. 
worthy    that   Profossor    Fiiraduy   itdopled   very   preclj 
orl|;liiaIeii    and    ToconLmendcd    by   Uenrj,  Ukd  4i|t.' 
employed  by  I'mfessor  .Moll. 

:  KlurKOun'H  Aiiimli  u/  Jileclricitl/,  «t^ 
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tlm(  "i(  rcnderet)  powerfully  aagn<Aic  «»  «k<!tra-inapict  nii  which 
wen-  ooildi)  30  Uiick  cn|>per  vrintt,  twh  alxnit  36  f'rat  long."  * 
'I'lie  only  tiuliAei)iieiil  f-xten.4inR  of  Henry's  reiiills  wort.liy  of 
'A-,  is  thai  iiia>l«  by  tlie  iiigeuioua  Knj^linh  physiiitt  JquIk.  Ii 
Ittd  been  fouml  llial  U*e  maxiiuuai  attraciive  force  of  the  electro- 
m^net  is  exhibited  iicar  its  ^urfat.'e,  oud  that  an  eolargenient  of 
the  iron  docs  uot  corpeepondinRly  enUiinoe  its  tnajnietic  power.t  If 
wc  adopt  the  conception  of  Coulomb  itud  of  Weber  that  the  con- 
fluent inolectileii  of  tlie  iron  am  vw-li  ind«]M!ndent  pt'nnaneut  mu^- 
DitM,  thin  VHriation  of  tnai9H:tiu  foR-v  in  a  l^ff^'  iron  biir,  ifui-ivni 
an  iwy  cxplnnittion ;  fiim-  the  middle  jwrtioii  of  the  btir  in  not  only 
lewiNM^niil  by  the  Hiirniundiiig  uoil,^  but  in  |H»vt-rrully  imiiniveil 
b%'  Ihe  o{i|Mi»it«  iiiduciion  of  the  outer  bdtol  jwlariztd  iiioIwuIgs. 
Whil«  dKreJore  we  ahouk)  a  priori  exneet  the  hftgregaw.  atUaetive 
force  to  incTeflAe  with  the  sii^e  of  the  bar,  (i.  e,  the  cj-osi-SQCitiQn  or 
end-fiurfiuie  of  tlie  polen,)  we  lind  tJmt  this  very  extension  oooasions 
ft  lari£e  aiiioiinl  of  neulmlizalioii  bv  llio  interior  oppooite  maenet- 
i&oi;  s-ueh  depolariifalioa  being  obviuuBly  tlm  condition  of  least 
oonMraint-S 

Actini;  on  tlie  thittry  that  the  power  of  ^e  luiignet  would  depend 
on  the  extent  of  i-llinenL  {)oliir  tturfuix-,  utid  at  tlie  same  time  on  the 
(HttpiiKpiity  of  the  eUi-trii?  I'oil,  Joule.'w  hiirhiMt  mapictic.  trinninh 
von.-<i:<iod  in  gtviiifra  grKitly  itii.Tfa.-«tl  tUfii/t  bi  llie  liorMe-Khoe,  (fts 
llwngh  n  vii^t  niimlx-r  i<f  .iinitll  h'in<e-^i'ie^  Mere  biid  iiide  to  side 
awl  t^mutiLt'd  iiigi-tiier, )  without  an  inerea^of  itA  witUh;  tlie  former 
ditaension  exceeding  the  latter  many  timea:  so  that  the  two  poles 
preflenled  a  pair  of  long  narrow  parallel  flurfacefi  cloete  together, 
bounding  a  long  tron^  or  gutter.  And  tbo  addition  of  the  oblong 
annatui-e  gave  the  whole  tlie  general  a)>(>«irauce  of  a  tube.  The 
author  [hu«  d(»i<.'ribc»  its  ronstlttctiun :  "A  piece  of  cylindri<al 
wrought -iron,  eight  inrbcit  long,  biul  ii  bote  one  inch  in  diameter 
buruTthe  whole  Ien)^h  of  it«  uxi»;  out  side  waa  then  plaiKti  until 

•  £.  4  K  niL  itaa.  Doc.  ISM.  vi.L  li.  p.  4Tfi. 

•  Kiitlow  hnil  dmnrn  Uie  codcIuiIuii  rrom  his  ■run  experiment*,  tbiit  Uic  mac* 
□MIe  powor  ot  Iron  rt*1il«  oiitlrdly  iit  The  mrfiu-p,  anil  !■  IrdapccilvR  iif  nmu 

•  Th(<  tllnvt  »u'llrtn  oF  ihr  t<In^lr1i^  rlri^nll  In  thi,  ivill  wr^jl^  pr»bnUly  riiti  be 
wiHllily  IcH  nil  th*  iiiUrlor  tlmn  on  the  irxt*rliir  of  n  Inife  Ifon  winj  bul  Iti 
polarUliiR  envKj  inu*I  nccuiMrlly  be  Iftntily  •ipon<l«d  In  (urrIuk  Vao  lioiiinJn- 
■MU  difM-tifiti  n1  til*  uniml  nulvr  iHj'vn  uT  iuuIikuIm,  IkavIuk  U>i'  liiIrlHr  man 
mirv  uiwli-r  iliii  tmiiiiiliuta  li'liK'tlvp  liiniK'iic*-  ot  lt>  (lrdl«  nf  mncnein. 

t  llavlni  thl>  In  vIimf  JouIp  tin  Imllulloii  of  OoiilomVt  IfaKSnt  nfthln  mMcnsM) 
emplojpil  with  (nn-i-H  n  bnoJIo  of  wlm  tm  ttm  •loctru-mimmitti'  cnn-  iStiii^ 
rmn'ii  Ann-Uit,  mn,  July.  IWII.  vol.  Iv,  pp,  l»-fl1  »  II  1"  •rldtitit  nUo  fliMn  th*  above, 
that  lh«  rcmom]  i^f  th<>  cirnlml  (lonloii  ot  The  Inner  4>ijre.  In  t'tthirr  ^v'r^t■  th* 
(mployinoiit  nf  h  IiiIh'  i-r  a-i>rl>ilii  thick iimi.  In  iilHro  iVI  th»  -U'llil  Imr.  woniil  iKtu- 
^ly  iDomJW  (he  Ti<)ulUiflt  iKtwer  gC  Um  iiMcnoh  «ltb  a  dlnunlibcd  roaa  or  Uod. 
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tlic  hole  was  ex]xiae(]  sufficiently  to  Kparate  the  'poln'  one-third 
of  an  inch.  Anotht-r  piece  of  iroii  also  eight  indws  long  was  tliim 
planiHl,  ami  beinc  scfuretl  wiUi  its  I'aoe  in  eontat-'C  with  tiie  «her 

i)laiK'il  surface,  toe  whole  was  turned  into  a  oylinder  eight  inches 
ntig,  three  inches  and  three-quarters  in  exterior — and  one  inch 
interior  diameter.  The  lai^r  piece  was  then  covered  with  calico, 
and  wound  with  four  copper  wires  (covered  with  silk)  fflch  23  f(«t 
long  and  onenOeventh  ot  an  ineh  in  diameter; — a  quantity  whk-li 
was  ju»t  r^uttidetit  to  hide  the  exterior  surface,  and  entirely  to  Gil 
the  in^itlc  Iioln."*  This  tnaRnct  weighing  without  wire  but  IS 
pound*,  liftiil  2,090  i)<>uridi<. 

Joule  »nlM);^pienl.ly  iiiiule  iinotlier  rnngnet  »>till  divj-^r,  or  longiY  in 
ilH  tubular  ejctcnl;  tin;  groovcil  iron  witli  its  i-IimoI  anriature  lieing 
not  nnlike  a  giin-barrel.  The  length  of  thin  noft-iron  eylindej  wba 
two  feet;  ItH  external  diameter  about  one  inch  and  a  half,  and  ita 
internal  diameter  a  half  inch ;  the  weight  of  the  grooved  magnet 
being  6  pounds  U  ounces,  and  that  of  it*  armature,  3  poanOB  7 
ounces.  A  copper  rod  three-eighths  of  an  inch  thick  was  bentonoe 
amund  each  side  of  the  tube,  or  elongated  pole.  With  a  balteiy  <rf 
8  celli«  of  two  square  feet  each  (16  H)«iire  fcett  arrangnl  as  n  ni^lc 
pair, a  lifting  powtTof  I,3o0poundi^  wn4  induvvd.  The  vinglv  thick 
wpjKT  tihI  iiaving  then  Iwi-n  replnocd  with  a  bundlo  of  60  copper 
wiritt,  »u-h  onc-lwttnty-tiftli  of  nn  inch  tliiek,  lh«  uingnei  litt"! 
l.S.'iS  iiimnfiN,  This  n'Oinrkiible  sii(v««  of  the  "mnilipli^  (-oil "  Iwl 
Joule  to  increaAe  die  number  "f  i-oiU  in  the  former  lul>e-likc  magnei. 
The  four  wires  eacJi  one-eleventh  of  an  inch  tliii-k  ivere  replaced  hv 
twenty-one  wires  of  the  same  length,  each  one-twenty-fiflh  of  an 
inch  thick,  the  whole  being  bound  together  by  cotton  tape.  "Six- 
teen <^uat-iron  cells  of  the  same  sii»  as  those  previously  deembed, 
[each  of  two  ^luire  fwit.]  were  then  iirmnged  in  a  scries  of  foor, 
and  fi>niiecte<l  by  suftii-ienf  ly  ^mmI  aindufrton*  to  the  clcftnf-niagnet. 
Tin;  [Hiw-er  which  wiw  then  iiifn-wairy  to  brwxk  t(  from  ilH  armature. 
wii:<  '2,TI-i  poundK,  or  ni-iirly  ii  Uin  and  a  (inart'-r.  An  inuiuMBv 
wi-ighl,  when  it  is  <»itsid<!rfd  that,  t)io  whole  appomUe— -niognvt 
armature  and  coils — weighs  li»  than  2fi  pounda.   + 


•BtnrBOMi'*  AHttaU  of  XIrririeilir.  exc.  RepL  IMOl  vol.  <r.  pp.  IMi  191.  A  atcottt 
much  hiiial1i>r  oiiMpi«l  of  ilmnHr  rnnii,  b*liic  U  Inch**  lonn,  Hvtd  lutlf  nn  Incb  In 
illnnirlor.  wrnppnl  wltb  I  fMt  of  IninlntHl  oupprr  wlrr  oui>twriill«CIi  ot  kn  Ini-h 
thick,  and  wtHghlOK  IJOST  giaioii.  liomrvliiil  over  two  iiunen.)  Itltod  «)  pounil*  A 
thlnl  nia«ii*t  altipUuKi  In  Airin  iO.,C  liii'li  IicimiiI  aiiil  aiA  Inob  Uilok)  U.;  liMli  leaa. 
coveml  vlUi  IV  Inrlwa  of  DOptwr  win-  unit-furUclli  ot  ma  Itidb  tbiek.  uid  watcblna 
4tJ  xmliu,  lined  U  poiuidi.  And  n  fouiiu  nkiutnoi  ooo  lwanty4lrtli  nf  ui  tB(4i 
Iblfk  and  ona-quBrUtr  «)f  hii  IiicIi  Ichik,  with  UirtM  turv*  nt  flao  oopptf  wm, 
irvlglitDB  liHlf  K  ttraln.  URod  l.4i:  srolnti. 

tStOtgoon'a  jlnnab  q^  BicMMf.  D«o.lMa,  vcd.  V.  pii.4n.«r2. 
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■StimulaUd  bv  Jocl^s  booccssm,  several  attempte  irare  made  W 
■CTK,  i'inlK>ilying  the  f^anx  principle  of  narrow  but  greatly  ex- 
teiKk.tl  |tol<'^  Mr.  Kit^'liiinl  Rutierw  f.mrtnu-mi  wlial  may  W  ratlwJ 
a  "(liftk''  init^n^t,  flic  M|iimv  plutr  »f  in>ii  lieiii);  ttt»rly  two  nni!  a 
half  irichei  tliiek,  with  a  plaiM^I  fiKf  nix  himI  livtM'iglitbf  inches  tin 
the  !>ida,  and  having  a  fttip[iortiiiir  rye  ronn«d  un  itii  batik.  Kmir 
eqnidLitant  mrallel  grooves  eot-Ii  ttirf«^ghth!t  nf  an  inch  wide  and 
one  inch  and  a  quarter  deep,  divide<l  the  square  faee  into  five  eaiud 
oblonu  ■'  poles."  A  bundle  of  -iH  eopper  wires  I  No,  18t  was  roded 
in  aiM  oot  about  these  five  poles,  in  three  turng.  The  magnet  with 
ite  ooibt  weighcti  'do  )K>und».  The  armature,  a  etmilar  equare  plate 
one  inch  and  a  half  thick,  Iwitliout  gioovi»,)  weighed  '23  pounds. 
With  «  battt-ry  uf  eight  pninc,  (eaeh  about  100  witiaR-  incbtw,  or 
fi\-e-wvfiiiUw  uf  a  M|uarc  fixit,)  thv  iii<i4;iu.-t  sustalnoit  2,11.50  [khiikIs; 
about  one  ton  and  a  third.*  Thl-*  magnet  it<  i)1>vioiislv  iijuivalvLnt 
to  two  or  more  of  ,|i>iil«'s,  i>lai«d  (tide  by  iiide.  Mr.  .)os(<i>ii  Ilad- 
ford,  aliom  the  same  tinn-,  <!i-vi.'*ed  anolhtr  form  of  "disk '  magnet 
touch  more  novel  in  con.itrurlion.  In  tliis  ot*  a  circular  plate  9 
inches  in  diameter  and  about  an  incli  thick,  (provided  with  a  sup- 
ptMling  eye  at  the  middle  of  itt^  back,)  had  a  i-piral  groove  rut  tn 
it(>  planed  face,  one-quarter  of  an  inch  wide  and  tbrce-eigbtlis  of 
an  im-h  deep,  making  from  the  center  about  ^ix  turns,  and  luaving 
aHpirai  ridfrv- of  melul  at  the  fatv  itbuut  half  hd  inch  thick.  Ite 
weight  {wiUkiuI  wire)  was  16  pounds  2  oiituxw,  ur  with  the  wire 
coil  IS  |K>umU  4  oun<.«<.  The  annaturv,  a  .-liniilar  »mi»otli  dtxk  of 
about  two-third-'^  the  tliickneaa  of  the  magnet,  weighi-d  1-1  pounds 
14  ounces.  The  coil,  a  bundle  nf  23  small  copjier  wires  entering 
from  the  back  through  a  hole  at  the  center  of  the  disk  ajid  follow- 
ing the  spiral  groove,  (which  it  filled,)  pite»«l  out  at  the  edge  of  the 
disk.  By  this  i^ingular  disposition  of  tlie  coil,  the  single  spiral 
"pole"  or  narrow  ridge  (halt'  an  iueii  in  thickness]  had  aeontiuu- 
Oui<  north  |>olarity  on  tiie  one  side  and  a  continuous  adjacent  south 
polarity  on  ilf«  other  side:  being  in  the  same  condition  a»  a  long 
narrow  bar  of  soft  in.m  having  a  gidvanic  toirrcnt  )wwing  longitu- 
dinally along  itj*  op]K)Mitc  sideti  in  the  mmc  direction.  With  a  lot- 
tery of  twi'tve  palra  this  spiral  dltk  maguet sustained  2,500  ]K>uiids; 
about  one  ton  and  onei-ighth.  t 

Another  variety  of  the  disk  magnet  devised  by  Joule,  presented 

an  annular  face  of  about  12  inches  exterior  diameter  and  about  8 

inches  interior  diameter,  having  48  radial  groove*  separating  48 

'  poles.     A  bundle  of  10  copper  wires  bent  alternately  in  and 

about  tht«e  48  lateral  ridges  or  face  cogs,  produced  a  serU«  of 

■  SturB*on'>  Annalt  o)  Elfelrtt«ii,  Feb.  ISti,  vol.  vl,  pp.  W,  U). 
fSturteDD'a  AnnaU  <^  AfreipIciUi.  Mamb,  IMl,  TOl.  Tl.  p.  SI. 


394  UGUOBIAL  OF  JOSEPH   HENBT. 

alternate  poles.  This  was  virtually  an  extension  of  (Jie  Seberta 
series  of  magnetic  poles,  equivalent  to  a  series  of  24  of  JouWe 
narrow  magnets  placed  side  by  side  and  arranged  radially  in  t 
ring.  Thb  circular  battery  of  magnets,  excited  by  16  cups  arranged 
in  a  series  of  four,  lifted  2,710  pounds.* 

It  will  be  noticed  that  in  each  of  these  interesting  improvemenlB 
on  the  simple  horse-shoe  "quantity"  magnet,  tJie  highest  efficient 
■was  obtained  by  adopting  Henry's  system  of  "  multiple  coils." 

This  system  has  also  been  most  suGcessfully  applied  by  Z.  T. 
Gramme,  of  Paris,  to  the  revolving  annular  inductor  of  his  t«7 
ingenious  and  powerful  form  of  magneto-electric  machine. 


NoUR     {Fromp.Uf.) 

ABSTRACT  OP  PAPER   ON    8ELP-Iia>UCTI0K. 

Professor  Bache,  as  a  Secretary  of  the  American  Fhilosophiol 
Society,  (knowing  that  the  "Transactions"  of  the  Body,  containii^ 
Henry's  important  Memoir,  would  not  be  formally  published  fort 
year  or  more,)  with  that  energetic  zeal  of  friendship  so  characteristic 
of  the  man,  obtained  permission  to  publish  an  abstract  of  the  pie- 
vions  verbal  communication;  which  he  accordingly  proceeded  to 
have  at  once  inserted  in  the  forthcoming  number  of"  the  Franklin 
Institute  "Journal,"  with  the  following  prefatory  letter  addressed 
"To  the  Committee  of  Publication"  of  that  Journal  i 

Gentlemen:  —  The  American  Philosophical  Society,  at  tbeir 
last  stated  meeting,  authorize*!  the  publication  of  the  following 
abstract  of  a  verbal  communication  made  to  the  Society,  by  Pro- 
fessor Henry,  on  the  1 6th  of  January  last.  A  memoir  on  this  sub- 
ject has  been  since  submitted  to  the  Society,  containing  an  eitenrion 
of  the  subject,  the  primary  fact  in  relation  to  which  was  observM 
by  Professor  Henry  iis  early  as  1832,  and  announced  by  him  in  the 
American  Journal  of  Scmwe.  Mr.  Faraday  having  recently  entered 
upon  a  similar  train  of  observations,  the  immediate  publication  m 
the  accompanying  is  important,  that  the  prior  claims  of  our  fellow 
countryman  may  not  be  overlooked. 

Very  respectfully  yours, 

A.  D.  Bacbe, 
One  of  the  -Secretaries  Am.  Philoi.  Soe. 

PhUadelphia,  Feb.  7th,  mff>. 

■  HlurKGitn'iii  Annuls  t;/  tyivlrieily.  Jane,  ItMl,  vol,  vl.  p.  43Z, 
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^^Etbvdfi'om  the  procerdings  of  the  alaUd  mee^ng  of  the  Amenean 
Philoeophiait  Socirty,  January  16,  1896. 

"The  following  facte  in  n^crcDov  to  tlic  Himrk,  «li<)ck,  &c.  IVom 
a  galvanic  bntk-ry,  wIk-ii  Uie  \k>\v»  nrc  iii)iti>d  liy  a  long  cundudor, 
were  commuiiicwrwl  liy  Pr«fc**or  J<m'J)[i  Hciirj-,  and  Intiw!  ivlatirig 
to  thcBpiirk  wi-re  il1iii<imtc(l  «>xiK*iiiientallj' : 

"1.  A  lon){  wire  pvi^  a  more  inh-nsc  ii{iark  tliaii  n  elicit  ww-. 
TlK-rf  \v,  Itowevf  r,  u  le-nj^h  Ix-vuihI  whi<^h  tike  eR'ert  is  not  incrca.'tt^l ; 
a  wire  of  120  feet  gave  about  tlie  saue  inteo&itv  of  ^park  as  one  of 
240  f«et. 

"2.  A  thivk  wire  gives  a  laif;er  spark  tliaii  a  sniallcr  oii«  of  the 
8iun«  lengtJ). 

"3.  A  wire  coiled  iato  a  hdix,  gives  a  more  vivid  spark  than 
the  same  win?  when  uncoiled. 

"4.  A  ribbon  of  <«p]>er,  coiled  into  a  flat  epiral,  gives  a  more 
intense  spark  liian  any  other  arrangement  yet  tried. 

"S.  The  effect  is  increased,  by  iwit^  a  longer  and  wider  ribbon, 
to  an  extent  not  yet  drtcrniuiL«d.  Tlie  greatest  pffc<:t  haii  been  ]iro- 
diwcd  by  a  coil  HG  fin^l  long,  and  weighing  15  pounds;  a  larger 
conductor  hu;^  not  b^-n  n.t.i.'ivct]. 

"6.  A  ribbon  of  copper,  fintt  doiibk-d  into  two  i^tntmU,  and  tb«n 
coiled  into  a  Rut  opind,  gi\'u»  no  tipark,  or  a  vvr>'  iV-cblc  one. 

"  7.  I^arge  copiier  handles,  eoldcrcd  to  the  ondii  of  the  coil  of  96 
fed,  ond  thew  both  t;r)Vf]>e<l,  one  by  chcIi  hund,  n  itiioelc  in  felt  at 
the  ellmws,  whrii  tin-  nmtiut  is  broken  in  a  batti.Ty  with  one  and  a 
half  fwt  of  jiinc  wnrfm'i-. 

"8.  Aiihoiik  isiilNO  full  when  the  cY^jiperof  thebaltvr}-  is  ^nmped 
with  one  hand,  and  om:  of  the  handlcH  with  tlie  other;  lh<'  inteii- 
i>ity  howe\-er  U  not  t»  great  «/<  in  the  toirt  case.  Tlii^  nirtlind  of 
reociviiig  the  alnick  may  Ite  tnlled  the  dirndl  luelliod,  iJie  otiicr  the 
lateral  one. 

"9.  The  deeonjprtiition  of  a  liqui*!  is  eflected  by  the  Dse  (rf'  the 
eoil  from  a  single  pair,  bv  intermitting  the  eurrent,  and  introducing 
a  pair  of  decompming  wires. 

"10.  A  mixture  of  oxygen  and  hydrogen  ia  also  exploded  by 
using  the  coil,  and  breaking  the  contact,  in  a  bladder  containing  the 
mixture. 

"II.  The  nrotwrtyof  pnxludng  an  intense  spark  is  induced, 
a  slKirt  win-,  by  introducing,  at  nny  point  of  a  ivrnpound  galva 
<nirtvnt,  a  Inrne  flat  ))pinil. 

"12.  A  spurk  i»  pnxhiix^^I  evi-ii  when  tJic  plnt(«  of  a  single  bat- 
tery iTx:  scpanit^tl  by  a  foot  or  more  of  dilutMl  add. 
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"  13.  Little  or  no  increase  in  the  effet-t  ia  produced  b^  insertiiigR 
piece  of  soft  iron  into  the  center  of  a  flat  spiral. 

"  14.  The  eSect  produced  by  an  electro-magnet,  in  givii^  the 
shock,  is  due  principally  to  the  coiling  of  the  long  wire  which  sui- 
rounda  tiie  soft  iron."  * 


NoU  F.     {From  p.  S56.) 
OeaLLATION   OF  ELECTRICAL  DISCHABGE. 

Sir  William  Thomson,  in  1863,  indicated  the  probability  of  an 
oscillatory  character  in  the  electrical  discharge;  remarking:  "It 
appears  to  roe  not  improbable  that  double,  triple,  and  quadruple 
fl^hes  of  liglitning  which  I  have  frequently  seen  on  the  oontinent 
of  Europe,  and  sometimes  though  not  so  frequently  in  this  ooontiy, 
(lasting  generally  long  enough  to  allow  an  observer  after  hia  atten- 
tion  is  drawn  by  tho  first  light  of  the  flash,  to  turn  his  head  around 
and  see  distinctly  the  course  of  the  lightning  in  the  sky,)  result  from 
the  discharge  possessing  this  oscillatory  character.  -  -  -  The 
decomposition  of  water  by  electricity  from  an  ordinary  electrical 
nmchine,  in  which,  as  has  been  shown  by  Faraday,  more  than  the 
electro-chemical  equivalent  of  the  whole  electricity  that  passes, 
appears  in  oxygen  and  hydrogen  rising  mixed  from  each  pole,  ia 
probably  due  to  electrical  oscillations  in  the  discharges  consequent 
on  the  successive  sparks."  t 

In  a  foot-note  at  this  point  of  the  paper,  the  eminent  physicist 
adds:  "This  explanation  occurred  to  me  about  a  year  and  a  half 
ago,  in  consequence  of  the  conclusions  regarding  the  oscillatory 
nature  of  the  discharge  in  certain  circumstances,  drawn  from  mathe- 
matical investigation.  I  afterward  found  that  it  had  been  sug- 
gested as  a  conjecture  by  Helmholtz  in  his  Erhaliung  der  A'nyl, 
(Berlin,  1847,)  in  the  following  terms:  'It  is  easy  to  explain  this 
law,  if  we  assume  tliat  the  dischaige  of  a  battery  is  not  a  simple 
motion  of  the  electricity  in  one  direction,  but  a  backward  and  for- 
ward motion  between  the  coatings,  in  oscillations  which  become 
continually  smaller  until  the  entire  fis  viva  is  destroyed  by  the  sum 
of  the  resistances.  The  notion  that  the  current  of  discharge  con- 
sists of  alternately  opposed  currents  is  favored  by  the  alternately 
opposed  magnetic  actions  of  the  same;  and  secondly  by  the  phe- 
nomena observed   by  Wollaston  while   attempting   to  decompose 

_•  Joumnl  o/  Ihr  Frnnlclia  InMiliite.  MArch.  ISK.  vol.  iv.  pp.  189,  170. 
t  L.  K  D.  PhU.  Mug.  June,  iK53.  vol.  v.  pp.  400. 101, 
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w*ter  by  cle(±ric  shocks,  that  both  (teaoriptioiH  of  gases  aie  exLibilol 
mt  both  electmiea.'"* 

Se\-enteen  years  after  Ilenrj-'B  experimental  determination,  Mr. 
W.  Fedderseii,  tit  1859,  obwrvwl  tin-  ow-illatorv  nature  of  the  eleo 
trical  disdiarge,  bv  cniijltiyiiijr  thi-  revolving  tuirror  of  Wheatetoue, 
as  lirst  suggested  by  Sir  Willi.tiii  Thonuwii.t 

It  ij§  Tviiiarkiible  b<iwi'\iT  Ihai  vi-ry  *iir1y  in  the  century,  the 
return  ditvJiarge  of  vlcclrii-ily  upiM'tirit  to  have  b«n  distinetly  niitc<i. 
In  (jilbert'sjinnn/cri  for  1806,  the  |ibt^nomi»non  of  a  "hnclc-^troki-" 
n  spoken  of  a»  l>eing  "  not  unoomnion  tn  thiindcr-Ktorm*."  I  And 
tvrwty  y<»rs  before  the  conjecture  by  HelmhoIU:,  or  in  1827,  the 
same  siiApidon  or  rathtr  ronriction  of  an  rodllal'irv  di»r[iarp.-  n-iu 
dblincdlv  expressed  l»y  Felix  Savary,  who  nerplexm  by  the  irrq^ii- 
l&rity  of  magnetization  in  small  needles,  vrhen  effected  by  the  Ley- 
(let)  iar,  thus  eonimenta  on  tlie  problem : 

"An  electrical  discharge  k  a  phenomenon  of  motion.  Is  this 
motion  a  truiKlatton  of  matter — oontinuous — in  a  (ixol  direction? 
If  so,  the  altemationx  of  oppo^ttv  mitfrnetiems  olBcr\-ed  at  various 
diotanotv  from  a  rectilinair  <-'>ntiui.-tt)r,  or  in  a  lielix  f<>r  jfradually 
increasing  disr]iargt.>^,  would  1m-  due  nolclv  to  th^'  mutual  renuiions 
of  tlic  inu|^)eti»  pftrtielisin  thesht!!  n(>edf«t.  Thx  manner  in  which 
the  bdiavior  of  a  wire  eJinnges  willi  ita  length,  appcnrn  to  mc  to 
exclude  tbia  auppoaition.  Doea  tJie  electric  flow  during  a  dt'x-Jiarge 
coniuiit  on  tlie  contrary  of  a  rtcrits  of  oMillatiouH  tnintwnilti^]  fnira 
the  wire  to  the  surroundini^  mediuniR,  and  speedily  enfecblw]  by 
reBiiitane£fi  which  inci'eaN'  rapidly  M'ith  the  alxivolute  velocitv  of  the 

S*tated  (tarticles?  All  the  phenomena  lead  to  tJii^  hri>otbesis; 
ich  assumes  that  not  only  tlie  intenr'ity,  but  the  direction  of  the 
magnetism,  depends  on  the  Inws  according  to  which  the  minute 
motions  die  nwav  in  the  wire,  in  the  medium  iturrouiuling  it,  and  in 
tJic  MiliftnniX!  which  rcin-iviw  and  [mwrvif  the  ninpnelifim.  Tlie 
mcillatioiiH  in  tbu  wire  wonl'l  hnve  an  aluuibiti'  yrlocitv  so  much  the 
lew,  and  woiilil  Kiilnide  S'l  much  the  more  ranidlv,  aixfinlinply  a» 
the  wirti  were  longer,  oi*  it  uvro  finer,  and  an  ibe  nia.-<taii<.'c  helong- 
iiif;  to  tta  constitution  were  greater.  It  may  tlius  he  ex]ilftined  how 
there  ia  for  a  Twtilinear  conductor  and  a  given  dlwhar^,  a  length 
of  wire  which  will   produce  the  strongest  niagncli/aliou;  if  the 


■  QimMI  tteaa  n  momolr  "On  tho  rViiiMnniilna  of  Ponw,"  by  Dr.  B.  B»lm- 
liolU.  Raul  bannrv  lltv  PhyrintI  .'•ixli-iy  of  ni>rt1ii.  on  (hi>  Ski  al  Jul\.  IMT.  Tlif> 
■uomotr  WH  tnjulnlnl  by  lir.  J.  Tyntlall.  nnd  pulilUhnl  In  kli  >Ft«Mloii  of  "Sfl- 
mlino  Mndi^lr*,"  I^iindaii,  ISM,  vol.  I.  p.  14!).  Thlt  IqiofhIIiik  eolliwUfiii  ot  ftiirluri 
fupvn  DirniH  a  cnntliiuiitioii  ■ifTitylor'*  "acfluiillflu  Muioulr*."  tn  Btw  vciIiuiim 

t  Poiciimnlortrii  Aitnnlfn  ilrr  /-ftV"'*.  '*».  yilUPTlll,  |',  «B, 

JOIIIiart'it  AnttaUn  ilrt  Phutik,  UM.  vul.  xilv.  |i.a6l. 
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length  IB  leea,  tli«  minute  motioos  diminish  too  dovly;  if  greater, 
their  inteositr  is  too  much  enfeebled."  • 


iV<rf«  G.     (l-hm  p.  S7e.) 
whkathtonb's  chboxosoopr. 

For  the  purpofte  nf  nieasurin^e  &»('  n^iMt^ring  extremely  abort 
intervals  of  tiinfi,Profe»«r  diaries  Wheiit** tone,  e-Xtewliaghi-t  earlier 
experinieuts  (jf  1834,  on  tlie  velocity  of  ekvu'iiity  l>y  nteana  of  a 
revolving  mirror,  projected  a  ■'chronoscoije"  buHxl  on  the  automatic- 
agency  oi  electro-iniigneliiiiii.  jVmong  the  ii|)|i  Ilea  lions  in  view 
wvrc  the  dctpniiination  of  the  exact  tiniett  of  fulling  budicf,  the 
dumtion  of  un  exploeioa  of  gtinpovrdcr,  etc  At  what  time  Ibis 
ingriiiuos  dvviou  wua  |imct)cully  developed,  it  \t<  difficult  to  «y; 
but  uc  htirn  tlintM.  KxnMuntini'fT,  uii  lux-ompltHlivtl  Kii»suin  Arltl- 
ItT}' OflloT,  vixilin^  Kii^IhixI  in  I4-I2,  bad  tliis  proJMi  diowD  or 
ex|iliiin<x)  to  Iiiiit  by  !'r"l"c--wir  Wlii^tMonc.  ly^ikiiignt  the  {Waii- 
bilitit^  of  tbiit  t>ii{rg^->iit>n  fri)tii  hin  pniftri^iuiiul  »taiK]-]K)int,  M. 
Kontitantiiiotr  at  onw  dIriH-lt-tl  lm  uitimlion  t'>  tb«  contrivance  of  a 
modificatjon  of  the  arranfrcnieitt,  adapt'^i  to  uteoAure  tlw  velocity 
of  a  projectile  at  varion»  pointit  of  ib>  flight.  Invoking  the  wcll- 
knovn  electrical  knowledge  aitd  skill  of  hia  friend  Mons.  1,,  Bre- 
guet  of  I'uria  in  184^,  the  nvo  oommencetl  in  June  of  that  year  the 
ouuHtructiuti  of  a  niacbtne  which  Khunkl  indicate  anil  icciitd  30  or 
40  (tuocosivv  oliscrvationii  within  ibe  few  second))  of  a  projcctilv'e 
fligbt.  The  uppamtUH  wiis  i)Uoce»ifuIly  completi'd  May  29,  1844; 
and  un  »(«uuul  of  it  wiw  read  beforo  tho  French  A<ndnuy,  January 
2lHb,  1845.  t  In  tbis  instrument,  the  variotut  rocordu  wtTK  made  on 
a  timixl  ri^volving  ».!}-liiidiT,  by  wtylw  or  jHiicili*,  wtuuritd  by  cleiiro- 
mimnctitr  niolion.t  ni  iIk;  M^vcral  monw-ntit  of  hreitkin^  lUiixT^ivt 
cinuiL't.  Whtiit^liiiieV  recliunalion,  aiul  a(x<onnf  of  hitt  own  inven- 
tion,  wei-e  j>ubli8bvd  lour  nioniliH  lultT,  tlirough  the  name  Rbann(4.  X 

The  two  clironotuxiiies  were  undoubtedly  tho  same  in  printiple, 
alUioUKb  Wheatstones  gave  but  two  reeonb; — an  inilial  one  b}* 
the  falling  or  projefte<i  ball  hreahing  the  gal\-anic  circuit,  and  a 
ttTiuiual  one  by  a  re-e8tabli)ihnient  of  tlie  circuit  on  tlie  bal|  striking 
a  boriiiontui  or  a  vertical  KpHng  plate  and  tbiu  causing  a  metallic 
cuulad  to  be  iiiihIc.     For  inuisuring  the  interval,  Whcut^tonc  cni- 

■  ^MHirdi  ie  rftimd  r(  4f  Fhitnqiu,  VOS,  tti.  xxxIt.  pp.  SI,  5S. 

t  (timplrt  Ararfui,  Jiiri.  litis,  viil.  x*.  iip.  ]»7-t<l£ 

I  O-mpt'i  llm'luA.  Mny  3t.  liMS.  vol.  xi.  pp.  lUt-UH. 
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||»lojred  a  revolving  time  index  on  n  dial,  arroited  by  tin-  armature 
m  ail  ckctro-mognot.  The  arrangement  Adopted  br  Breguet  and 
uConBtantinoff  in  1K44,  ru>«.-mbl<)()  iniicli  mure  rloM.'!}-  that  JmcrilKd 
ud  publbbed  by  Ik-niy  in  1843,  tlian  tliat  iIi'vimm)  by  WliuiMoiic 
,BDd  publishul  JD  1845;  mid  l>i>tli  wen,;  reully  moR!  ooiuplcu-lor  tlH' 
apaitit  [xirpcM!  of  mui.-'iiniie  tlit'  virlocity  »{  pniytitiUv,  Uiau  tltu 
llast-iiiiriK'd.  and  tinsl  iiiwnlal.  Mftreov«r,  wliik-  tin;  lalter  wat  a 
ciirMKW.iJiK;,"  Uti;  two  tonn«r  were  really  " dirfliiotfrapbs." 
Hviiry'n  seooiid  plan  of  n^tcring  by  the  indudioa  cipark,  was 
fkr  iiiorv  delii^at',' and  exiul  than  eiitier;  as  it  dispensed  wiUi  the 
tia  ui'  &  Rwviug  gal  vtinomeur  uwille,  or  nugaeno  armature. 


Jfob  H.    {Fnm  p.  375.) 

henry's  "i>rogramhk  or  oroaai^ation," 

'  Tho  jilan  tor  tht'  orvnniziilion  and  conduct  uf  the  Smitb»onisii 
Inetitiitiun,  na  iimri.-  fiiTly  prt'»-i)t<^^]  by  tbv  Seurt-tary  in  liix  lir>i 
innuul  rt-port  nimii'  IKti'inKr  8tb,  1847,  :ind  lulupki)  by  thi-  IWnl 
of  Kfgi'iits  I>tHviiil«:r  I3lli.  1847,  ii*  i-it^nb-il  il->  ntilUavnlly  luwr- 
'  ig  and  iiu)Hirtant  to  be  here  given  at  length  : 

"  Introduction. 

OOTunileraliona  trfiirh  should  aerve  as  a  guide  m  adopting 
a  Itan  of  Organization. 

1.  Wilt  ol'  Sniithson.     The  pro|)crty  Ih  bequeathed  to  the  United 
Ilea  oi  AiiH-riai,  "tu  found  at  Washin)^on,  under  the  name  of 

th«  Smithsonian  iNi^riTi-riON.  nn  establiHhmcnt  for  the  increase 
and  dilVimion  nf  kiMwIiHli^i-  lunong  men." 

2.  The  iKiiiii-sr.  in  tor  the  benefit  of  mankiml.    The  Govcrntncnt 
m  the  United  tStatci  in  merely  a  trustee  to  carr>-  out  the  design  of 

IbettMator. 

3.  The  Institution  is  not  a  national  eatab)ifi)iment,  nx  in  fVi'qneiilly 
ippoaed,  but  the  e&labliHhmeiit  of  an  iiidividiinl,  and  ifl  to  bi-ftf  iind 

[lerpetnnti:  his  name. 

4.  Tlw  object"^  of  the  Institution  are,  lat,  to  incrooM-,  and  2d,  to 
diflTuiu-  kiMiwhiJ^f  anion);  men. 

5.  TWftt  ivrti  ubjwTia  should  not  be  confounded  with  one  another, 
Vhu  lint  »  to  Milar){i*  itu.-  coui^ng  stock  of  knowledge  by  the  mldi- 
ion  of  new  tnitJui;  and  the  «ccond,  to  diiwiniiuatc  luiuwledge,  thus 
QofvaM'd,  among  men. 
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6.  The  will  makes  no  roitrictioii  in  favor  of  any  partMular  kind 
of  knowltt^p;  hence  nil  bnincha  arc  i-ntitlMl  to  ft  share  of 
tioa. 

7.  Kiiowldlp-  a«n  Ix-  inen.«»wl  by  difiVrcnl  nMiihods  of  fiuilif 
tinj^aml  iinHuoliiif'  tho  dimiwm*  of  new  tnilli»;  and  tan  b«-  moet 
extonflivcly  difliiM^tl  imion^  im-n  by  nieaiM  of  th«  pmH, 

8.  To  efl'wt  llie  grtatlct^L  lunount  nf  good,  th<>  orgnninUkm  »h(Xikl 
bo  txwiii  M  to  enable  the  Itb>Utu(ion  tn  prodiKV  n^ildi,  in  the  way  of 
iriRrtwniif;  and  diftu^ing  knowledge,  which  <v>nnivt  !>«  prodmvd  Htlitr 
lit  nil  or  M)  effidently  by  the  existing  iii.eti  till  ions  in  oiir  n>iinln-. 

il.  The  oi^oizatinn  should  also  be  Huch  «&  can  be  adopt«d  prori- 
Moniilly;  can  be  eaMily  reducdd  to  practii-e,  receive  inndifi<iiti(>nis  or 
be  atiaiidoned,  in  whole  or  in  part,  without  a  ancrifioe  of  tin-  fluids. 

10.  In  order  to  c<>m]wiisate,  in  i<oine  measure,  for  tl>e  I(«h  of  time 
occasioned  by  the  delay  of  eight  yean  in  vstabligliing  the  InslitnlioB, 
B  cx>naideniblp  (Hirtion  of  the  inten»t  whivh  ban  accrued  abouU 
added  to  tlic  princifial. 

11.  In  prw[H>rtion  totho  wide  fifld  iif  kiiowhilgctobeciilti* 
th«  funds  arc  kiiuiII.     I*>jiinoniy  .ilicmld  ihcn-fopc  bi-  consulted  !• 
the  oonatriK-timi  of  ihi*  btiihling;  and  not  only  tl»e  first  cost  of 
«lificc  i^houUl  Ix-  (iniMilered,  but  also  the  cvntintuil  oxpcnse  of  k< 
ing  it  in  repair,  and  of  tJie  support  of  tlie  e^tablUhnicnt  ncccM 
coniR>cte<l  with  It.     There  should  also  lie  but  few  indi\'idnals 
manentlv  .lupported  bv  tlie  Institution. 

12.  'lhe|ilanaml  dimensions  of  the  building  should  \n:  A 
miiicil  by  the  plan  of  the  oiyuiiiiuiiion,  and  not  the  oonverse. 

13.  It  should  be  recollected  thiit  mankind  in  genera]  are  to  I 
benelitted  by  the  l>equc(^I,  and  lliut  tlicnfnrc  all  unnecesary  < 
diture  on  local  objeclM  would  bu  a  iKTveniuii  of  th«  tnut. 

1-1.  Besides  the  foregoing  ronxidCTations,  deduced  inimedii 
from  tlic  a*ill  of  Smithson,  rvgaixl  mu«t  bc  had  to  ct-rtaln  n-quir 
mcniB  of  the  act  of  Coiii;r««i  tHtabliKhiiit;  the  la-tiiulioii.     TIiW 
arc,  a  librarv'r  n  nuim-iini,  and  a  gallery'  of  art,  with  a  buildipit ig 
a  liberal  hcuIu  to  contain  tlicm. 

filUTIO.N   I. 

Plan  e^  OrganixalioH   of  Oie  Inntitution  in  ncconlmKX  trilh 
Jorvgning  dfdudvms  Jrvm  the  llttt  of  SmiUuon, 

To   ISCmKAHK   KKOWi 
men  of  talent  ttr 
rPM'anli  for  niemoij 
jiriatc  annually  a 
under  the  direrlinn  of  mt'* 


^^M|>._„1_i    T'i 'f^'^'O'^^' 
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To  wrFFTSE  KNOWXErxsE,     It  is  pmpoeed  — 1.  To  pnUidi  a 
I  of  jwrimiiifli  n'jiorts  no  the  prnffres?  of  Ih*  diftcrcnt  lirandWi 
kiiowliil^-:  iiikI.  —  2.  T"  publisli  iXTWtrinally  i>vjKinitP  trtwtisw 
I  8ii)>JtH-b>  o(  geiM-Ril  iiitvrryt. 


DGTAtLS  OP  Tire  PLAN  TO  ISCBF.ASE   KSOWLEDOK. 


I.  Sy  nHmvlftlhig  rmmroAtw. — -1.  F»'iliti(«  uftbrdod  for  t]ie  pro- 

uolKMi  of  iiri^iiial  infmiiirH  on  nil  tirtuichnf  i>f  liiiowk-*]^.      2.    Th^ 

loim  itniH  ohtaiiiMl  In  In*  pulilUlinl   in  u  iirrif-^i  of  viiliiiiu?',  in  a 

Juarlo  I'orni,  ami  eiititlttd  SiiiuiiMHiian  (>>rit,ribiiti(ins  to  Knovtleilire. 
.  Nf  memoir  on  siiUjeilji  of  )>lty»i<nl  A-iitici:  to  be  nowpled  for 
piiblimtioD  which  doett  not  fiinib<h  a  positive  aiJdiliim  to  linman 
KQOwleiiKe, rcetjnjc  on  orig:iiial  research;  ami  all  unverified  specula- 
tiotis  to  l>e  rejet'tcd.  *  4.  \\ac\\  memoir  presented  to  the  InstitUtioD 
h»  be  Kiibmittt-d  for  examination  to  a  commia^Ion  of  pennons  of 
Tvpnliitioii  for  U«mitij;  in  the  bram/h  to  which  the  memoir  pertjiins; 
^ml  to  iH^nt'LK-pli.-d  for  piiblicstion  only  in  vast:  tlie  report  of  thi« 
Conimii«sion  i*  fiivoniblo.  5.  The  a>niniiwiion  to  be  choMrn  by  the 
ofRc«r»  nf  the  Iimtitiitiou,  iiiiil  the  najiic  of  the  ituthor  (xh  fur  its 
pranifable)  cnnctnl^d,  niilii*«  »  fnvomblv  dwiitiun  1m;  made.  6.  The 
voliinw^  of  the  nii'iiioirH  Ut  Ixi  (-xchanged  fur  tti«  TruDSftctioiiii  of 
liierar\'  and  M-ienlitio  i<(ii-ietie.4,  ami  cojiii^  to  be  giv«a  to  all  the 
colltvc^  luid  principal  lilnnrifs  in  this  counlr\'.  t)ne  jKirt  of  the 
remaining  copies  may  Ix^  otii>ri'd  tbr  sale;  ana  the  other  carefully 
presprvetl.  to  form  complete  set*-  of  the  work,  to  supply  the  demand 
Jrom  now  infititutiona.  7,  An  ahstract  or  popular  aeenunt  of  the 
contents  of  iheM^  memoirM  to  be  given  to  the  public  through  the 
rannuni  report  of  the  Regents  (o  Congress. 

li.  By  appropriating  a  jiart.  of  the  income,  annxuUly,  to  tpn'tal 
tAjefi»  oj  rfsmrcli;  unifa-  the  diredion  of  gulttible  pwwMwt.— 1.  The 
ofierts  and  the  iimmint  upproprintwl,  to  be  r(XMinini«ndi.-d  by  amn- 
•ellorsof  thv  FnKlitiitiun.  2.  Ap[)rO[iri£tiuns  In  dillerent  yean<  to 
idiflercnl  nbjcctK;  90  tliat  in  course  of  time  eat-Ii  braneh  of  kmiwl- 
edgp  nxay  re<*i\-e  a  sliBrc.  3.  The  rft<iilt>i  obtaineil  from  iheee 
appropriations  to  W  puhli^htd,  with  the  memoirs  Ijefore  mentioned, 
in  the  volumes  of  the -Smithsonian  Contributions  to  Knowledge, 
4.  Examples  of  objectB  for  whieb  appropriations  may  l>e  made: 


■"It  bu  bpFii  iiiiipiwd  trom  thp  siloptlnii  of  thin  t'mpisltloii.  Miut  w  ■f  il1>- 
yoned  10  undonrAlu'-  Abvirnot  vproulAUon :  on  t.ho  conTrnry.  wo  know  ilinl  nil  1I10 
ailvnnoni  111  Tnir<  Hcinio'v  iriiirnv-ly  i«  knrtwIvilHr*  nf  Uit*  Ihm-h  iif  iihi^nitfiK-tiUHl  ur<* 
mule  by  provlilonalli-  udopUni:  vrrllnxjudlrLonrd  tiypollirfn.  tlir  produce  <i(  II19 
IninwImtUcui,  bikI  nulii-'iiiii'dliy  v<irlfylii|i  tUeia  by  an  appeal  to  (ii|icrlra«Dt  KDd 
otacrTuiloD."   lEspluiaUoiii  of  the  prosnuiimp.) 
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(a.)  System  of  extended  iiii>teon>loei(ttl  obscrvitiotiit  for  aolTlog 
th«  |itTit>U<m  of  American  Btonos.    (o.)  Exptonitio»-t  in  descriptive 
nutdml  fiiirtoiy,  and  eeolof[kal,  magnetkol,  and  t'>|i<>eraptii<id  «ir> 
vc)>,  to  collwt  materials  (or  tlie  formation  of  a  Phyni<aJ  Atlai  of 
iho  Unitod  Statu,     (e.)  Solution  of  experimented  problems,  surh  as 
a  new  doU-rniiimtion  of  the  weigbt  of  the  eartli,  of  the  ^-eTocity  of 
eicitrii'ity,  iiiul  of  light ;   r)Kini(sl  annh'sos  of  soib  and   plants; 
mllerlion  and   piiblitutjim  of  scitrntilic  twt^,  aoramalatnl  in  the 
iiffiont  of  (fm*<Tiim<"nt,     UI-)  Wtitiition  of  stntij^ical  inqnirir«  wftfc 
refercnctr  to  phy^'it'nl,  inomi,  and  pnliticTil  kuImitIi*,     (r.)  Hii^lorical 
rateon-hoi,  aiid  iu:>tinii^  Murvi-y  of  iilAf-^v  "clc-hmtcil  in  Anii-rioaa 
hiatory.     (/.)   Kthtiolo^nil  rt»<.tirch(>«,  |Nkrricnlarly  witJi  rcli-n-n* 
to  the  different  raixw  nf  men  in  North  AtiR'rim ;  aim,  r-xph)niti(«l 
and  a<«urate  surveys  of  tlit^  motindx  unci  nther  nuitairui  of  tlw 
andcnt  pco])le  of  onr  ixiuiitn-. 

DBTAILB  OP  THB  I'L^K   FOR  DtFTrsiNO   KHOWI^KMIK, 

I.  lii/  the  pKblication  of  a  »frit»  of  reporU,  giving  an  aeeomJ  4 
thf  new  <tUcovfrlrt  in  tcirnre,  ant!  o/  the  vfiitnifca  matlt  j'rom  mar 
to  yttir  in  <ill  lirancften  of  knoWfiiffi'  not  utrivHg  pnfftMioiwC' — 
I.  TIkw  rfiMirtii  will  ditfiiw;  u  kind  of  knuwliil(;^-  ^-ntrallv  iu- 
tenstiiig,  hut  whii-li  ut  )>r<^weat  \»  inatxM^iible  to  tlti'  public    fiuuc 
of  tlie  reimrts  niaylx;  i)id)li,-'h<<d  iitmii;dly,uth«ntut  tua)^r  u)ti:rviil). 
RA  the  income  of  tin'  Insliliitioii  or  the  cfiaiims'  in  tiic  braucli«ul' 
knowledge  may  inditate.     2.  'I'he  rcjwrti*  an-  to  Ia'   pri'iaired  If 
eollaboraiors  einint'iit   in   llie  <litlerent    brunches  of    kiiowlralm- 
y.  Each  mllaborator  to  Ite  funii»h»I  with  the  jouniali)  ai»d  iiuW}- 
tations,  domestic  and  foreign,  necessary  to  the  compilation  flf  lil» 
report;  to  he  paid  a  certain  sum  for  hifi  tiibon;,  and  to  Im?  uiuiiid  od 
the  title-pajeo  of  the  reiwrt.     4.  Thf  report*  to  be  publt*}itif  iu 
wpnnte  part^  so  that  persons  iQlcrr!^"-*!  in  a  particular  hnuicli  (W 
j>n«nir<;  the  parts  R-ltitinfj  to  it  without   pur^llal^ing   tlw  irh-Jf- 
5.  Thu^*  n-porti'  may  Ik-  prtwnlt'd  to  Cougti^w.  fur  |«ir' 
liution,  the  ri'iiiaining  fopi(«i  to  be  given  in  literary  aixi 
imtitutions,  and  sold  to  individuab  tor  a  moderate  pric«.  t 

•  TbU  cud  uf  Ui>  plui  Iiiii>  liiitii  liut  itHiilnlly  okrTlHl  out. 


I.  Pirr»ii'-*i,ri.Aiwi.— 1,  PJi;  ■' 
titry,  mtil  mc-t*ciroloi:y,  X  NkTi. 
1^  Acrlt-iilliin'.    t.  Al-p)!'"'     ' 

II.  Me>ll4l.     JtXU     IVllI 
IOr\.  iiiriiliilu"'.*^-    l-llii(il' 


ur,ii.  t>  n!]1r  Ii  m:iv  r-f  I'inhmJr.l  in  II* f****- 
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II.  By  Otfjivhliealion  of  »cparaU  trtatiMa  on  aubjecU  of  gmrrat 
ifUer*at. — 1.  Thtse  tn^tiAe*  niAy  rMvasionallv  oobhuI  of  viiltinhlc 
tneanoiis  translated  from  foreign  laagoagce,  or  of  article  jircjxirrd 
under  tlic  direotion  of  the  iDutiiuiioii,  or  procunx]  by  otri-riii^  ]>»>• 
miums  for  the  best  expoeition  of  a  given  Hul^f.'ct.  2.  The  tniiUM^ 
«bouU]*  in  all  cases  be  submitted  to  ii  cominti»iuii  of  ixinijtcum 
judfi:**,  prvvHiuif  to  their  publication.  3.  A»  oxaiiiplra  of  tliese 
tTTali*o«,  t-xpii»itii>iis  tiuiy  be  obtniDwl  of  the  p««c-nt  state  of  liie 
several  bmnchi's  of  knowledge  mentioned  in  the  table  of  reports. 

SfKTTON    II. 

J%iN  of  Orgttfuiaiion,  rn  uooorrfanw  mth  the  tfrms  ofthf  moiutiowt 
of  Im  Koartl  of  Kt^ml*  jirovidi'ntj  for  Uti-  two  moaai  of  ittereaaitiff 
and  Ji^uirinff  inov^edge. 

1.  Thtr  tu-t  of  Conprtw  r9<tnbliKliing  tiw  Ini»titiitiftn  ixwi  tern  plated 
tlie  fonnalion  <if  a  librnrv  nn<l  a  niiiHi-iin);  anil  ihi-  DiMrd  of  Hi-genlt^, 
inctudiDg  lhtt«  objects  in  the  plan  of  urf^unlxalioii,  resolved  to  divide 
the  iiicomc  *  into  Iwo  equal  part^. 

2.  One  part  to  be  appropriated  to  uKTe9iT«  and  diSiise  knowledge 
bjf  means  of  publii'ations  and  reseorciiew,  agreeably  to  the  scheme 
before  given.  The  other  [lart  to  be  appropriated  to  the  formation 
of  a  library  and  a  colleirtion  of  objec-ts  of  nature  and  of  art. 

3.  Tbistc  two  plans  arc  not  iricompiilible  with  one  tmothcT. 

4.  To  carry  out  tJie  plan  before  dwtTribwl,  a  library  will  be  re- 
quired, (fiDMKting,  1»t,  of  u  eomplete  coIlw-tioD  uf  the  tniikAactinntt 
ami  prooeeilingMof  all  the  l»im<^  wx-iclics  in  the  world;  2<I,  of  rite 
nioro  inifxirtaiit  i-inn-ii(  |i<-rkMli<wl  publimtioiw,  and  other  works 
uecc^«ary  in  pr<-pnring  the  pvri^Mltml  rvfionK. 

5.  The  IiintitiittoD  should  make  spei'ial  oollections,  particularly 
of  objeets  to  illustrate  and  verify  its  own  publications. 

6.  Also,  a  collection  of  iDStrumeotii  ol'  rtseacdi  in  all  bisncbca 
of  exDerimental  science. 

7.  With  reference  to  the  collection  of  books,  other  than  ihoM  niCD- 
tiooed  above,  'Vtalo^^cs  of  all  the  diiri-rciit  tibrani-))  in  the  UniU'd 

i<iiii<iltl  In-  prociiml,  in  order  that  tht;  valuable  l>oolci>  first 
'imrettawd  niay  tx:  i>noh  aw  anr  not  !■>  I>e  found  in  tlic  I'nttcil  Slates. 


■Tbu  amntial  itf  UifftiiilUiauiiiuii  b><|iii->i 
'if  ih"  fnllr^  Stiilf*  It , 


■nvlvnl  lulu  III*  Trowury 


tnlPT»i  on  tba  uni*  lo  Joly  I.  tStf.  (dnaud  (O  UiO  orOMJiM  OfltM 

biilldlDKi - . I    .1.1 . 

Aenukl  IDPOIBP  rrom  tb»  bf«|t>nit r--^ — -■_ — r_— «—.^_~.. . 

fTbp  cipodiriii   of   'Ifvotliw  onoJioJf  the  Idcqbo  to 


«IS.MI10 
2a  IS  OS 

»t.nn  1( 


Ui*  Comtitma<mml  fttt- 
gmaim*.  wm  br  tho  nmnMrr  Mid  Indunicv  uf  Hmrj.  imt*  r*mn  kftannud  ra- 
tokMU  UMnsh  act  wiumtu  •  vMnt  ovpmIUmi  Igr  ui  LJtanty  adncMMj 
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8.  Aim,  cnttlflgiiM)  of  momoinsuirl  of  booln  «nd  ottiir  mstoials, 
fthould  bo  cnllfvtec]  for  renili^rini!  ihp  IiL-<(itultiiti  n  n-titrc  of  biblio- 
graplikal  knoivk-dire,  vrJi*n<<e  ih*  titudont  may  be  (hiwu^l  to  any 
work  which  lie  nwv  n?<|llipe, 

9.  It  b  believed  thai  the  oollectioDH  in  natural  lii-suin,'  will  in- 
creara  by  dwiation  as  mpidly  as  the  iDCoaio  of  liic  Iii.iiitutIon  mn 
make  provision  for  tlieir  rewption,  and  therefore  it  will  seldooi  Ix; 
iK-mwary  to  puirhu;^e  articles  uf  this  kind, 

10.  Attompb!  »hotild  \rc  ituide  to  procure  for  tj>e  ^]l«ry  of  art 
ca»t«  of  thv  iBOft  cvlcbnitcd  nrticlcs  of  iLDuitnt  uod  modeni  sculp- 
turv. 

11.  The  arL*  mav  be  cnooiiraf^t'd  by  providing  a  room,  free  of 
«xpeii»c,  for  the  exhibition  of  the  ■>bjt.vts  of  llii;  Arl>Utuun  and 
otner  similar  HooietJes. 

1'2.  A  small  appropriation  should  anuunllv  be  made  for  models 
cf  antiquities,  suoh  as  those  of  the  remain))  of  anoient  temple^,  Ac 

13.  For  the  present,  or  until  the  boildiuK  is  fully  coniplHrtl, 
besides  the  S?ecn>tar>-,  no  perniaueiit  aaBiatailt  will  be  ref{uir«d,  loiivfit 
one,  to  act  n»  librariun. 

14.  The  SvcTctury,  by  the  law-  of  Coagram,  h  alone  nepofuible  to 
tlto  Regi^Dbt.  He  shall  take  vharce  of  tht^  initlding  una  property, 
keep  »  rev^rd  of  pnn^edings,  di>«-l»ar^>  the  diilim  of  librarian  and 
kec|MT  of  tilt-  iniine.iini,  and  may,  with  llie  ttMiNiit  of  the  Regents, 
employ  a.<«istantK. 

15.  The  Secretary'  and  his  aasiatauti)  (during  tlie  s»6in«  of  Coo* 
gren)  will  lie  required  to  illuHtrate  new  discoveries  in  science:,  and 
to  exhibit  new  objects  of  art.  Distinguished  individuals  should 
also  be  invited  to  ^ve  Iceturrs  on  subjects  of  general  interest." 

In  bis  "Explanations  and  illtistrHtiuiis  of  the  programme"  |w«^ 
sciitcl  to  the  lirgtMitsat  the  «ifnc  time  with  the  fore-going,  Henr>- 
rftimrked:  "Tho  ]i1mii  of  ini-iv^i.-'ing  and  dilliwing  konwliilge,  j«*- 
tieiit(fl  in  thv  tirxt  wjclion  of  tlio  prognitunw,  will  Ite  found  I'n  strict 
accordaiiix-  with  llio  ^-vend  pr(i|MMiliiin.<«  ileduceil  fnmi  ti>c  Will  of 
SmitliNiu,  and  given  in  the  inlroduotion.  It  enilinttw — as  % 
leadin^r  feature,  the  design  of  inicix^Hting  tlte  greal<*>i  nunibrr  of 
individuals  in  the  operations  of  ihe  Institution,  simI  of  npnitiling 
its  influenoe  as  widelv  as  jxi^iblc.  It  forms  an  aetiveoi^uiidlton, 
exciting  all  to  make  original  researches  who  are  gified  with  the 
utx-cssary  power,  and  difiiieiug  a  kind  of  knowledge  now  only 
lu-ecmibfe  to  the  few,  among  allthose  who  are  willing  to  receive  iL 
In  this  country,  tliough  many  vxtx]  in  the  application  of  setenoe  to 
tlie  pnirticul  arlB  of  life,  few  dcvot*^  themw-lvw  to  the  continued 
lalior  and  jiationt  thought  nocuMury  to  the  discovery  and  tlcvelop- 
nieut  ol'  new  triithit.    -    -    -    The  iwcoud  iwclton  of  ihe  jHogr 
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gives^so  far  as  they  hiivc  Ifccn  made  out,  the  di-talls  of  the  put 
,  of  the  plan  of  oripiniwitiiMi  ilin-ciwi  by  tin?  lu-t  of  Congress  cetiib- 
lisbiii);  tlx-  ItiKliliiticin.  TIk-  two  pliuw,  nann-ly  tJiat  uf  jiiiblicatioD 
ud  origiiiul  r<^»irch,  ami  l.iiat  of  nollft:linni«  of  objcvti'  of  luituni 
wkI  art,  w«  nut  iDcx>inpntible,  and  iimy  litr  mrritxl  on  liarmonioii^l/ 
witl)  ukIi  <rtik«r.  The  only  efff^l  which  llifiy  will  have  od  one 
WiolWr  IS  that  of  liiuitln^  tlie  operation  of  each,  on  acuount  of  the 
fiintk  given  to  the  other.   • 

That  the  fundaruenta)  assumption  of  Uiia  plan  as  to  the  true  and 
juHt  interpretation  of  Sinithson  a  Will,  was  not  however  p««nliar  to 
Henry,  is  abundantly  ehown  by  many  utteruices  of  the  thoughtful 
and  judicionfi. 

In  an  appradcitive  tnnnoir  on  thu  srientific  work  of  Smithson, 
wiittcn  by  l'rt)f«'s«ir  Walter  R.  JoiiiiNon  of  Fhiladvlphia,  in  1844, 
b»tpnkf  m  his  intnxbiclory  r<-mark.-<  of  tb^  gratitud4>  dii«  to  tlie 
pobliv  bi-ni-tnrtor,  ''wliftlier  with  Pmnklin  he  found  a  library,  with 
Mkcturc  I'liilow  an  aindemy  for  r»*ean-hei>  in  natural  ^oImicv,  or 
wUh  Sinitii.«on  M«k  to  stimulate  into  activity  the  spirit  of  philn- 
•c^hical  re^arvh,  to  'increase'  by  deepeuing  the  wiurcfti,  and  'dif- 
fuse' by  mnltiplyiu);  the  channi'le  of  knowledge."  And  aiW 
recounting  the  various  inveetigations  of  Sniithnon,  the  writer  con- 
dodee  his  review  by  asking :  "  What  would  have  been  the  pnrpoeea 
of  ail  iniiiitution  foiindt-d  by  Sinithson  in  bis  life-time?  To  this 
hiiilifr-tmeia  asutlk-ientiiiwwt'r.  Rcwarcbw  to  'increase'  poaitlTe 
knowlcd)^,  and  publiuitions  to  'difiiue'  and  niak«  that  knowledge 
•▼ailoUe  to  niniiK>ti<I, — such  were  thi?  gn«t  ob)t«t(t  of  lii«  own  oon- 
itant  pmiaeworthy  and  lalii>rinuaefrorU'."t 

Tbe  first  Cbanoellor  of  the  In.'^tittition  —  Gtiorge  M.  Dallas, 
(Vio&-Pre§ideiit  of  the  United  States,)  in  his  aihlrc»t  on  ihe  occa- 
sion of  layiu);  tlie  coruer-ntone  of  tJie  building,  Mav  1,  1847, 
remarked  tliat  tlie  foundation  was  designed  by  Sniithhifn  to  be 
"an  institution  not  merely  for  disseminating,  spreailing,  tencbiitg 
kiH>wlalg«,  but  also  and  foremosl — for  cretting,  oiigiuatiog,  'in- 
crowing    it." 

A  eoinniiltff  of  thi^  Amcrtatii  A<«dt-mr  of  Arts  and  Sciences, 
ap|M)intiii  lo  examiiii-  tin-  "pnignmiiiif  of  organiKitlon"  submitted 
by  H(-iirv  In  that  lnKly  for  itn  con.iidenition,  in  a  very  full  rcmrt 
presented  to — an<l  uuanimouidy  ailoptctl  by— fbe  Aoultnnyat  BoM- 
toUjDocember  7, 1847,  expraaeei]  an  estiie  uoncumenoe  in  tlie  views 

■Protmninie,  and  EipliuiiiUtiiii.  AnirAionfan  Krpan  bit  ISR,  |)p.  IM-I».  nt  8«n. 
tA.-~tlp.  I91.|.tl.  t<(  H.  R.  nl,    AWi  Xmithtutxtan  Kr/^irl  n.r  WW,  |>|'  "-'^ 

t  A  Mmuiu  on  lAa  liclrniijU:  Vhariiri-T  nnU  AHKircArj  itf  Jam*'  /tmOfutut.  By 
froftMoi  Walter  K.  Jobnwn.  Raul  dcAir*  the  5'BUonBl  Ininltulo,  Wanhluibni. 
ApMI  •,■»«. 
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indkntMl,  nwl  a  wnrm  niiproval  of  tlic  ft*W!iti«Iini<-nt  pr 
Ai^er  II  rwii{iiiii1iiliiiii  iind  iinHlyin  of  (hi-m-Vi-ml  tK-tiiilw,  ihei 
miUvo  pronoiuiiftl  Itx-  <i|iiiii(ti)  that  "TlmirKBi  novel  and  imi: 
feature  of  tUe  plan,  u  llinl  wlitcli  propo^s  to  iiiMire  th«  public 
of  mciitoire  ana  treattws  on  iniportniit  Mit^cots  of  iavesti|^uon,anJ 
to  ofler  |)ecuniary  eaooiiraftemonl  to  dh'u  of  laleat  and  attainBicnt 
lo  CDga^  iu  »-ietinfic  Keearcli.  It  is  lielieveil  llmt  no  institution  in 
the  country  tffbcla  eitlipr  of  these  ahjonta  to  any  (fpcai  ettenl.  Tl* 
acan»t  appruucb  to  it  is  the  practice  of  the  Aoadcmy  and  otlier 
Philosophical  Sociolitat,  of  publisliing  ibe  menioire  a()cept«d  by  thtm. 
TbeM  howi:v«r  oin  rarely  be  worlu  itf  grt^t  oumpaeit,  Xo  eyMHo- 
atic  plan  of  coni]ji;iD<ution  for  thv  prepunitioa  of  vorlu  of  lam- 
tific  racun-h,  is  known  by  tbu  cuniniittvc  to  luive  bcco  nUcmplid 
ID  till!!!  or  any  otJicr  roiintry.  It  lun  wnnvly  Iw  doiibt«d  tbot  u 
im[)ortiuit  impuUie  wmild  lie  ^ivt-n  by  tb<-  IiLvtiliition  in  thismr 
to  the  cultivation  of  .ti'icniitio  piirsuitft:  wliitt-  ihp  extcniiive  and 
widely  rwutfied  sytit«ni  of  dii^tribulioi)  ximI  exi'lmn^'  by  uliiditbl 
publications  are  to  l>e  distributMl  thi'ougliout  die  United  >^tata!  u' 
tli«  world,  would  Becure  tbcin  a  drcolatioii  which  works  of  enuucr 
could  scarcely  attain  in  any  otijer  way.  It  is  an  ob%'iou8  rbtac- 
tetistic  of  this  niotle  of  applying  the  fundn  of  the  iDstitutioii,  ihit 
its  influence  would  opcraba  moat  widely  throUKhoul  iJie  rounln': 
that  locality  would  I>c  of  com {kiri lively  little  importniKV  v  fan* 
this  influence  in  eonci-ruH ;  and  that  tiic  Union  would  beramein 
to  »ay)  iu  tlm  respect  u  great  school  of  mutual  iiutniviioo/' * 


^'efe  r.    {From  p.  £76,) 
THE   KI.BCTIOS  OP  TIIK   FllWT  "SBTRrTABY." 

A  special  Committee  of  the  Ikord  of  Ref^ents  appointed  Srpltn 
bcr  Sill,  1 8-J6,  '■  to  di^^st  a  plan  to  carry  out  tlw  provisions  of  d 
Art  to  cetabli-ib  the  Smitb.aoniaii  Institution,"  prcscntwl  ai«m*«li* 
elaborate  report  Decenilier  let,  1846;  in  nhich  they  lhi»  M|«» 
theni)*lves ; 

"  Before  concluding;  their  report,  your  committee  dmrv  to  uh' ' 
few  wordH  touching  the  dutyajidqualifiaitiotwof  om-  of  tl>ccflfc^ 
of  the  Iniititution.     IiiiiimurJia#UieC)tnn<Tllnrof  theT 
Institiitiou  JH-inj;  a  rop-nt,  can  «si,Tve  no  wiliiry  for  ht 
results  alntost  neoe^^rily  that  theri 

•Tliln  Ri-purt,  d>t(M]  0*c 
Benjamin  PIffim.  Ilotry  n*. 
IM*.  v\i-  l&l.  i&i.— tlou.  cdj 
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«xcvutivo  offwcr.  The  charti-r  seems  lo  have  intended  that  he 
difiuld  occupy  n  i-cry  n:»]K)nBiblt  position.  -  -  -  Yonr  w>m- 
ruitU-c  will  nut  withhold  (!i«Hr  opinion  that  upon  tlie  choice  of  this 
niuele  oiKtiT  KiiiR-  [irotnlily  tlian  on  any  one  otiwr  lul  of  thi-  Boarcl, 
will  defteiiil  ilw-  riitnn-  ffini  immc  Hnd  iwaTse'  and  UM-fulnnti  of  the 
SmiULwniitii  li}r>tit.nti(in." 

Tho  Boarnl  of  Ki'^i-iir.-  r.w<i  diiys  later  priK-ci'dwl  lo  ih**  ci4i"t.i<nT 
of  this  officer:  and  tlic  result  vm.'*  antioiinct^  in  tJii?  Kalirmal  InUI- 
Ugmaerot  the  following  day  —  I>M*niber  4lli.  In  tho  Int^ligmeer 
for  Saturday,  Decembi^r  Btli,  !84«,  the  following  editorial  notice  of 
iJDMi  important  procee<)ing  was  given: 

''In  II  brit'f  pjinigraph  yt*tt>nlav  we  announced  thai  the  R^enta 
of  tJif  Smit}tM>niun  Institution  had  lixed  their  choice  of  Secrctarj', 
OD  Jo!^h  Henry,  LL.  D.  of  Princeton  College,  New  Jersey,  Tlie 
ap|¥>intniont  of  thJt^  otli«T  vran  one  of  tlinr  mottt  important  and 
n7<{>'>ii!<il>li-  diititv.  There  hiu>  pcrhajn^  iK-ver  bwn  an  occ»«ion  in 
tin-  litrnu-y  liirfor^'  of  our  ojuntrj'  when  »"  mni-h  deiwniji-d  upon 
llib  dt^'LHion  i>f  so  Miiall  u  iinnilK'r  of  inv^n.  The  fwitvc  of  one  of 
the  moAt  liUnil  in.Uifntion.i  in  the  world,  tleix-ml."  much  on  th^-  [ter- 
sonal  intliiem*-  of  the  Swn-tary  t"  Im-  chtwn  by  the  Regents.  Men 
of  til*  liigh»^  liferarv  distio<lion  as  well  sis  penniial  merit  in  the 
nation  were  numbered  among  \\w-  i-andidale».  It  is  no  disparage- 
ment to  their  attainments  to  point  out  some  of  the  eireiimstancw 
which  mnetion  the  decision  just  made;  for  the  statement  of  which, 
nikI  the  reference  which  it  embraces  to  Profcawr  Henry,  we  are 
indditetl  to  the  [K-n  of  a  scientific  friend. 

"J'"oreuiiwt  among  American  wivans  standi*  the  name  of  FbauK- 
MN ; — a  name  wlm4i  helonpt  to  the  meieiioe  of  the  worhl,  and  tan 
hardly  bo  wtid  to  have  a  lomlity.  8or>>nd  nttrhnpo  lo  Franklin  only, 
elands  the  name  of  (he  philosopher  of  I'rincvlon.  It  is  not  now 
ih«  time  nor  place  In  enter  into  an  enumeraiinn  nf  the  extensive 
advai>ces  niatle  in  phj-sinal  m-ience  by  his  re!*arches.  The  brilliant 
disi-overv  of  Franklin  of  the  identity  of  lightning  and  the  electrical 
Bold,  might  have  been  suppcise<l  liardly  to  have  left  room  for  a 
gleaner  in  the  field.  Yet  we  venture  Uie  opinion  thai  if  Franklin's 
favorite  aspinttjon  oould  have  been  realized  —  if  he  could  have  been 
IMrmitteii  lo  revi)<nt  aAcr  a  lap*'.-  of  half  a  century,  the  biii<y  tfcvnea 
of  human  life,  he  would  have  found  liim«lf  a  itoviw  in  his"  favorite 
tcienoc  A  wholes  wieii'r — 'ilmt  of  galvnniiiim,  (voltaic  elcK^lricily,) 
dectrri-niagi]i.-tisin,  nKigncto-<4rt1ricity,  therino-eleclrieily,  etc-  has 
been  created  «in'«  the  time  of  Franklin.  If  (he  dweoverv  of 
Franklin  enables  us  to  make  die  lightning  hannlens,  that  ot  the 
rewnt  school  of  philosophers  enables  us  to  turn  it  in  various  wavs 
to  practical  account  in  the  husinet<s  purpoets  of  life.     If  we  ask  w^ 
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save  to  diP  olcttro-nuiRnvt  of  soft  iron,  nov  um-cI  for  the  t«]cgniph, 
il«  prtiK-ut  form,  luid  dis^-ovcrtil  ihc  laws  liv  whirli  its  rfl«rli%'t'  powtT 
vm\iI  itv  lawlv  antivv,  t)ic  iinswcr  is  Juiwpli  H«ir\'.  The  liim-ovcrj- 
Wfte  Rrat  imljlwlivtt  tii  the  |irrKT«iliati;»  »f  the  Alliuur  Iiuititiite. 
TllU>^va»  tiiouirlii^t  (.TtiitriUnu^kii  to  ihf  pr(ipn.4B«f  disi-ovi-ri'  mnilc 
by  the  iiidivtiliiul  wlimn  ihi- i-Iioiii-of  ihf  Ki^-nU' had  i-lt^valttl  to  the 
firet  lilj'ran.'  sialiou  in  Iho  Uuilnl  S*al««.  8t>"iii  afii-r  this  dl'wovi-ry 
ilenry  was  i-all«l  Io"the  ('hair  of  rixperiincntal  Philosophy  at 
FViuroton,  wliere  for  the  last  fifteen  yeaiB  or  njore.  he  has  filled  the 
duticb  of  his  office  in  such  a  manner  as  to  win  for  him  the  general 
estoeu  of  the  literary  immunity  of  that  lime-houorwl  m»t  of 
leantinj;. 

"Witlt  tlic  relations  Ix-twwn  Profowor  Henry  and  Wit  pupils 
lie  have  no  eonwrn  at  lin.'JU'iil.  It  U  of  Other  n-lwions  in  wliiHi 
he  Imus  wKhmI  tnwniil  llie  geiteml  e»dtivalon«  wf  phywinil  ^ti-icnn- 
ilimu^liuut  the  woi'ltl,  tliiil  we  )in>|HMe  lo  .tjmtk.  One  of  tlie 
luiNil  inifMirlant  ditMsoverita  of  recent  date,  that  of  the  identity  of 
the  laws  wliiih  re^lat<!  eleetrio  and  nia^cnelie,  and  elcetro-inaftnetu' 
iuduetion,  «afl  aniotif^  tJie  early  fruits  of  his  researt*lMs  at  Prini*ton. 
If  Fraoklin  discovered  tlie  identity  between  li;;hlnii]^  ami  eleo 
tricity,  Henry  has  cone  further,  and  nxhiced  elertric  ami  maf^netit' 
action  to  the  siknic  lawn.  It  is  iin|)ossible  in  a  fhort  eonipas;  to  do 
jiwlit'c  to  tlie  iKimty  and  jsimplicily  of  Henry's  laws  of  the  action 
of  the  im|K>i)dend(K-  ajn-nls,  \Vhin;ver  will  nwJ  the  pivgrew  of  hiM 
di^uverltvt  a*  |)nbli.->heil  in  lln:  TnnisiK'liuit^  of  iIm-  Anx'Titun  Philo- 
i«>phic-d  SiH'ielv,  will  Uarn  Mmu-lhlnt!  of  the  s)iirit  of  iiiduiliw 
r«i.-«>niu(r  of  which  Henry's  n>«i»rihin  furnish  oiie  of  die  happteiA 
illiistratious.  These  discoveries  are  not  confined  in  their  sphere  of 
iitilitv  to  the  limited  circiilatiou  of  tlie  volumes  of  iJiat  Society. 
The  stwlent  of  physicid  i^-iciiee  nuiv  read  the  rqirinb-  of  them  and 
the  oucomiums  prououmtxl  ii{h>u  ihcm  in  every  Uin^fuiq^r  of  einl- 
tzvd  man  thrv>ii);hout  tlie  ^IoIh*.  It  was  doubtJ<?«  a  kiiowlvd^-  of 
the  c\ten:*ive  n.'[HilHt.!i>ii  wlii^'h  thtivMiixl  ollH-rdbwiivi-rii^  have  ii'n- 
feiTdl  oil  so  vcHitiK  a  man,  which  iutliii-iu'cd  rlie  R<^-nt;<  iu  iJieir 
wiectioit  of  a  Si'ii'iari'.  It  is  the  nian  tliat  )civm  dif^ity  to  the 
olliei-,  aiMl  not  the  office  to  the  man.  In  his  new  sphere,  J'roftsisor 
llenn'  will  liave  ad\'antage«  for  the  personal  cultivation  and  ad- 
vancement of  science  winch  the  limited  mcnns  of  the  Princeton 
<^'oll«qce  too  fre<|uently  circumscribed.  Men  of  eeieiKc  thruii);hovi 
the  irnion  will  find  a  ceutrid  |>oint  for  iiimTsiMMiilciice,  and  will  jkiv 
to  llic  individual  that  Iribtile  of  nw]m't  which  aiiiuiij;  fn-^nieii 
would  never  W  ^veji  to  men  of  liT«t  iiilainim-iiL'i.  \W  doulit  niil 
lluit  lilt-  meiiil>en>  t>f  iIk-  rvptiblie  of  letters  ihrtiughoiii  t)ie  Uiittnl 
Statm  will  apjilaiid  the  cltoice,  and  give  tu  the  Regents  their  cordial 
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liupport.  It  K  not  our  piirptM-  to  cQamerate  all  th*  daiim  which 
the  .Sw^rcUirj-  i-lwt  lin*  mi  IIh-  litrniry  rommuuity.  W«^  Uaw  aaid 
VDdUffU  III  "hiiw  Uittt  iti  iliM-liiir^iii^  ttw  rv^iH^iMihlf^  duty  ol'  this 
«|>|iiiiiilT[ii-iil,  rli<-  K<y«-iiln  )i!ivi-  liH>kitl  with  »  tiitipk*  i-v<;  to  tliu 
[HiriKMiK  vt'  rill-  niuuiliiviil  iMiaLor,  tin-  luivuiKiitUTit  ot*  knuwlul^' 
iitiiofig  niai."  * 


Aofc  J.     {From  p.  276.) 


.,\ 


HKNUy  ti    FrKPOKB  UF    ADBUNISTRATtOM. 

Perhaps  ng  better  inaide  view  of  Ilenn-'fl  primitive  purpose  con 
be  obtainetl,  than  from  ihe  iijllfiwiu(i  private  and  uiipublb^hed  letter 
to  his  uereoual  friend  Pixsideot  Nott,  of  UiiioD  Collcce,  Schenec- 
tady, N.  y.  writtcu  (luriug  a  visit  to  Prinvetoo,  very  Niortly  after 
hit)  elcctiuD  uad  rvmoval  to  Watfhin(;ttin : 

"PniscBTON,  IXwnibtT  26th,  184«. 
"My  Dear  Sir:  —  Your  fuvor  of  tJie  9th  «imc  to  IMiicctou 
whilr  I  wiiJ'  lit  Wtiw) I  i  11(^011,  iind  t  rmw  anifwcr  it  nn  wwri  a*  puRi^ibK- 
nfUT  iiiv  n-tiirn-  PIi-iim-  luii-jit  my  tliiuilis  for  vi>iir  kiii<t  cm^nilti- 
liilton.'i  on  tny  !vji[iiinitio<'H(  lo  the  offiiv  of  Se<>n-1an'  of  ibc  Smitli- 
mniiii)  ln;»tit(ition.  I  niii  nnt  .tun*  however  that  niv  ap[H>iiitiiii.nt 
will  prove  s  snbjeet  of  ooit^rstulation.  The  office  is  one  whieh  I 
have  by  uo  means  covet«l,and  ivliich  I  have  occ^ted  at  the  eamefit 
Eolicitalion  of  pome  of  the  friends  of  wienw  in  our  country,  to  pre- 
vent itH  falling;  into  won<e  handi^,  ami  with  the  ho{>c  of  raving  the 
noblf  l)«jm»-t  of  Smithwiii  fnjni  being  i^quaiidiTcii  on  rhimericul  or 
unworthy  proje<-tn.  My  fir<t  objw-t  ii*  (O  iirj»c  im  tin;  lU'KiLnt*  tin- 
:uIiiptton  of  a  r^implv  pnictii'ul  plan  of  tarrj-ini'  Mit  the  divipi  of 
the  Testator,  viz:  the  "intrfane  and  tlifuMUM  of  knowkitgo  aiiMinf; 
men."  For  lhi.-4  jmriKise  in  my  opinion  the  or)^txation  of  ilie 
Institiiti^m  should  be  such  as  to  stimulate  original  researeh  in  all 
Dfattelios  of  linowlcdi^e,  in  everv  ]iart  of  our  connlr^'  and  thrnnyb- 
OHl  the  world,  an<l  alw  to  provide  the  means  of  diMi>in(;  at  stated 
periiiln  an  aoi-ount  of  the  protrrtw  of  j:;enerol  knowlwljie  cornjiiled 
from  thv  Joumiil.^  of  all  lan;^ui{;EV.  To  »'tu)>li;'h  mieh  an  organi- 
fatinn,  1  mii;el  ereUnvnr  t"  prr-vent  expenditure  of  n  hirp?  portion 
of  thf  ftinil!<  of  the  tSniilh.'«>niftn  hii|iii»t  on  a  pih-  uf  brirk  nor) 
mortar,  fillwl  with  <ilij<ii«  of  eiiriodity,  int»'n(h^l  f'>r  the  embel- 
lishment of  W'a-'Iiin^rtoii,  and  ihe  nmiL^eraent  of  tlKine  who  visit 
that  city.     My  olijcil  at  jtrt^ient,  is  to  prevent  the  wloption  t.f  j>lanH 
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wiiii'li  imy  tend  tn  cinhamu^  ttu;  fiilMn-  iii<i^tiliH««  of  thp  Ii»tjtii- 
tion, and  for  thin  piiqxHe  I  do  not  iiiU-wl  Ni  iiiakc  n«y  upjHimtinpntt 
iinlcna  exnremly  din^ted  to  do  mi  by  the  l{<^>iilii,  unli]  i)ic  'fCffan^H 
Kition  in  de6iiiicly  s(?tUed.  '^H 

"The  incouiG  of  the  Instiiiition  is  not  siiffifient  to  (nrry  >int » 
fourtli  part  of  the  plaits  iu€utioiic<l  in  the  Ait  of  ( 'on^rt««, aiid  wki- 
Icmplatcd  ill  tji€  lU'port  of  tlic  lU^iiits.  I'Vii-  c.vaiiipli',  li>  support 
the  expctifW'  of  the  Miii^eum  of  tlio  KxpIi'Hn);  Kxpedition  piKM^nted 
hy  Gov<crunii.-nt  to  th«  SniitliwDimi  Institution,  will  retiuiro  in 
iutt-nvt  on  hiiikliuf^  nnd  exprDHOof  iitu-n^lurK^e  upward  of  10,000 
(lullim  luiiiuiitly.  A  vurpi<  of  I'mihwn  with  avceseikry  asHistanlB 
will  auioiuit  U>  from  12,U(X)  to  I'tfiOO  dolIarH.  From  these  facts 
yon  will  rmilily  iMTorivtt  that  unltMi  tin;  lu^itiition  it  started  «ntii 
trrent  mutism  tJHTi>  ix  diin|r<-r  nf  alMirbinfi  ull  the  indomo  in  »  few 
objpcttt,  whidi  in  thf^niM^lv'^  may  not  l>e  th«  )iv»t  HHun^  of  ttirryin^ 
out  tlie  dmign  of  the  T<Ktalor.  I  have  elnlxmtt^^l  a  itinnpht  plan  of 
oi^animtion,  which  I  intend  tn  pmo  with  all  my  cnprgj-.  If  thu* 
id  ndopled,  I  am  confident  the  name  of  Sniiilison  will  iMimiue 
familiar  to  even.-  jmrt  of  the  civilized  world.  If  I  lannot  pu(.i««d 
in  carryinjt  out  mv  plans — at  least  in  a  coiisideral)I«  dt^tree,  I  shall 
withdraw  from  thV  Inutitutii.n. 

"  Witli  much  respect  nnd  estwin,  I 
"Your  obedient  aervuit, 

"Joseph  Hexbt. 
"Kev.  Dr.  Eliphalet  Nott, 

"  Pretiifent  of   Union  (W%is  <(■«.  <I-c." 


yote  K.    {From  p.  SSI.) 

STBCOGI^  Wmi   THE   LIDRABV  SCIIRltR. 

From  the  fuvt  organization  of  the  Smitheoniiui  Institution,  or 
indei'd  from  the  still  rnrlier  times  of  it^  (lu«-ussion  on  the  Boors  of 
CoDgrcss,  tlic  fj<xA  niHxl  of  a  gcncnil  library'  of  rvfvicnce,  on  a  ecale 
compumhic  to  that  of  the  largi'i  Kuropcnu  (4tubli#hnu;nte,  felt  by 
I'very  iilMoriiii!  and  litemry  ^ludunt,  nfttiindly  kil  "iK'h  niidcre  to 
look  i-i4rcrlv  III  till-  i-ndowinmil  of  Sinit)iM>ii  for  the  atlainnHMit  of 
this  d««ira!)l('  cud.  On  DpcomlxT  l.*),  184^,  llw  Hon.  Kufns 
Choate — chairman  of  tlic  Senate  n^tnmiitec  on  the  library,  obtaiiM-d 
the  reference  of  the  matter  of  Smithson'n  U-quest  to  his  own  oMn> 
mittee:  and  when  on  June  6,  and  a^in  on  December  12.  lA-l-1, 
Senator  Bcniamin  Tappan,  a  mendicr  of  the  same  committee  intro- 
duced a  bill  QBtubliiiniog  on  the  rimithsou  fund,  an  agricultural 
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iniilitation  with  a  botanical  gardm,  itatnrat-hifltory  cabinet,  libran', 
lalmniiiinr',  Iwiiire-rrBiins  and  protes*orehi[»t,  Mr,  Clioate  in  op]K>- 
iiitioi)  to  llie  plan,  on  Jaiiitar)'  H,  I8-i5,  contended  that  "we  cannot 
do  a  safer,  §un!r,  more  unexocpiionable  thing  with  ibe  inooiiw,  or 
with  a  portion  of  tlie  income — (pcrhnps  twenty  tlioiisaixl  dollaTG 
u  year  for  a  few  yeare,)  tlian  to  expend  it  in  uunimulatin^  a  grand 
iLod  noble  public  library;  one  which  fur  \'ariely,  extent,  and  wvalth, 
rhall  be  «>nf(-;«e(l  to  be  i-<|tial  to  hmv  now  in  th«  world.  Twenty 
thoiuand  dolkr»  n  ywir  for  t\v('nty-fiv((  y«in«,  arc  live  hiimlrod 
tbiiiLMml  dolbirs,"  And  be  otlenii  iw  n  Kiil^titiitv  wx-iioii,  "tbat  u 
mini  i>i>t  U'-iw  tlmn  2O,iH)0  doUant  In*  annuullv  (■Xficndt'd  ut'  tlie 
intiTiflof  tilt:  fluid  iifim«iiid,  in  ilitr  piireha.iii  of  bookn."*  This 
ptmMMilion  iMwevcr  wan  not  adopted. 

In  th«  (loose  of  Itcprewintativei,  tlie  Hon.  Robert  Dale  Owen- 
chairman  of  a  Bijecial  eonimittee  on  the  aubjeet,  presented  a  bill 
February  28,  and  April  '^2,  184tS,e)itabliRhing  s  normal  edacatioaal 
iof^ituiion;  a  feature  strongly  opposed  by  lion.  John  Q.  Adams, 
and  on  llie  29th  of  April,  184ij,  i^tricken  out.  On  the  same  day, 
Hon.  Bradford  It.  Wood  movcl  at  an  amendment  "that  the  f\im 
of  2(>,\M0  dollars  of  tho  intenxt  of  raid  fHn<l  Iw  and  i*  hc-rvby 
a]>pn>|inttt«il  unnunlly  for  tUv  purcbn»c  or  publitiulon  of  a  libmi^'. ' 
A  NiiliptituLt^  bill  [irtwuliil  by  Hon.  Williaia  J.  Hou^h  on  the  naini* 
dav,  pn>vidt>il  iiinon|r  viiriou.-*  >|>M*ili<'Hti()U!s  fur  an  appropriation  frojii 
the  inleriwt  of  tlie  fund — "nU  ein-eetlitiff  an  average  of  ^-l.'lOfi 
dollars  annually  for  the  gradual  formation  of  a  librarj-."  Which 
bill  Vi^n  adopted,  f  TbU  act  jtafised  the  Semite,  and  became  a  law, 
Ai^Uht  10,  1846. 

Tiiifi  organic  Act  of  Congress  provided  (in  sect.  3)  a  dircctorehip 
for  the  Institution,  to  eoni^ist  of  fitV-en  Rep-nts, — fix  of  whom 
sltould  b«'  members  of  Congress,  stlwicd  etpuiHy  from  the  two 
ehiunbiT*;  ami  (in  »wt.  f)  aiithnriwd  the  wiid  m«niijri-r»  "In  make 
ioieh  (iIi>{KiMil  as  tlicy  Khali  di-cin  Ih^  !<tiit4,'<l  for  the  pnimoltcm  of 
th«  purposes  of  th«  britator," — of  any  inM)nie  not  approjiriau^d  or 
nquir^  by  the  provi^ionK  of  tlte  act. 

The  Board  of  li<^nts,  aAer  considerable  diivuffiion,  by  resolu- 
tion adopted  Januan'  2G,  1847,  apportioned  one-half  of  the  annual 
incontc  (excJusive  of  building  expenses)  to  the  purpose  of  forming 
a  library  and  museum,  and  oiie-lialf  for  the  pttblicalion  of  original 
rcscarvbo  and  for  the  support  of  jtublii:-  Iwturt'S,  This  (compromise 
bvlwcen  (wnteiKling  partltv,  l>y  no  mtuiis  satiKlit:^!  tiie  judgment  ot' 
the  Bec-ix-taiy.    lu  his  first  report  tu  the  Rc^^tit,  presented  Deoem- 

■  Tkr  Aini(/i4i>n''iT>  Inntilulliai  -  Doriuui'IiIb  rolnllvu   In  lu  Orlulti  And  HlaUirr. 
Killlnl  tiy  WllUniii  J.  Rlin-*,    INmali-  3ilit.lUI.'Hn.:tJ»,lpi).M2,fa2.aa'iXa)L 
t  The  amUhiaiiiai,  IiuUiullon.    ByW.J.Ktius.    fp.  3U,  :«».  fOZ-f .  MMTl. 


1 


412 


MRMORtAI.  OF  JOHRfH    IIETCRY. 


Wr  8,  184",  Hftnry  s.trotigly  iii^nl  tliat  "In  aurying  out  the  spirit 
of  the  ])kn  lulojxtvl,  iiiitnoly  that  of  afiftliii^  tiic-ii  iti  guDCrnl  bj  tlw 
operHtinntt  of  tlic  IiiHtituUoii,  it  itt  evident  tliat  tiii;  priDcipitl  mmn* 
ot'  'diffusing  kaowledg*'  miiflt  be  the  PrtM."*  In  liisi  sei-oiHl 
report  lie  sets  forth  that  "The  InMitution  is  not  for  a  ilay,  but  it 
dengDi:<cl  to  endurL-  oa  long  as  our  Government  shall  exist;  and  it  M 
tlierefore  peculiarly  important  that  in  the  b^innitig  we  should  pro- 
ceed carctully  and  not  uttenipt  to  produce  in)nie<liate  ettects  at  the 
expense  of  pemument  ut>elu1nc«B.  The  procefs  of  'increasing 
knowkdp-'  is  an  bxtremvly  slow  oimt,  uid  the  vv\ue  of  the  resnlla 
of  lht«  purt  of  thv  plan,  cannot  be  pro]i<.Tlv  ruili»xl  until  some 
yiiiR<  have  olawod."t  In  bU  fotirtli  n'jwrt  W  n.-mpituhiUw:  "To 
cai-ry  out  llifi  cieMgu  of  the  ti^itiitor,  varioiix  plans  v.-vtv  propow^; 
lint  most  of  thcfMt  wero  fnumitH)  on  an  iinjjfrffct  apprehension  of 
the  terms  of  tlie  will,  'i'hc  great  majority  of  Iheni  contenipl»t«<) 
merely  the  'diftusion'  of  popular  intormalion,  and  neglected  tJ>e 
first  and  the  most  prominent  re{|uisilioa  of  the  bei)uest,  namely  tha 
'  increase  of  knowledge/  The  only  plan  in  strict  conformity  with 
the  tenuB  of  the  will,  and  which  especially  commeDded  itself  to  men 
of  sci«t)oe,  a  claM  to  which  Smilhsoii  himself  belonged,  was  that  of 
aa  active  living  oiynnizstioo,  intended  principally  to  promote  the 
discovery  aud  diffiwioii  of  tn-w  trutlis.  -  -  -  It  M-oa  with  the 
lio{>«  of  tx;ing  able  to  vt^viX  in  the  pRM'4i«d  development  of  this 
plan  th:it  I  vm»  induir-d  to  »cocf>t  the  iip)>oinln)mt  of  prindpal 
iTXd-utivo  oflicvr  of  tho  I  ntttit.iition.  Miiny  imfomwn  ob«taelc« 
howi-vcr  pn»i<rit(il  tliemselvc^t  to  iIm  full  adoption ;  and  its  adviKBtes 
S(K>ii  found  iiiioiiK'itdiugwiltiopiKwingvit-wsand  aiivt'rw>intt?r«it»,a 
wide  difiereiice  Ix-t  ween  what  in  their  opinion  ought  to  be  done,  and 
wliatthoycouldactuallyaccomplish.  -  -  -  Alter  much  diaoiMion 
it  was  finally  conclude  to  divide  the  income  (after  deducting  the 
general  expenses)  into  two  equal  ports,  and  to  devote  one  part  to  the 
active  operutions  ik-t  forth  in  tlH>  plan  just  dcscrilxxl,  and  the  other 
to  the  formation  of  a  library,  a  nius4-um,  and  a  gallery  of  art.  It 
wa»  I'vidcnt  imwi-vrr  thtit  the  xinall  income  of  the  •■riginal  bequest 

—  tlioiigh  in  itjii'lf  Miinicient  to  tlo  inu<-h  good  in  the  way  of  active 
opexatiuu-t,  was  inadetpiate  to  («rry  out  thiK  moru  exteodcd  pho. 

-  -  -  Though  one-half  of  the  annUiU  intCTi«t  14  tA  be  exjModid 
on  the  Ilbnirv  and  the  mtiM-uin,  tlie  portion  of  the  income  which 
can  be  thus  ile\'otf<l  to  the  former,  wilt  in  njy  opinion  never  he 
sufRcient  without  extraneous  aid  to  collect  and  support  a  raiaoell»- 
neous  librar)-  of  tlie   tiret   class.       Indeed,  all   the   inctnne  would 


•  fhnllt-ianiin  /f'jimVrurlHlT.p.  i:'iV»a.  <<cl.)-|;>  ISDHLR-ed.) 
t  All UAAin tail  Kiport  for  ISIS,  p.ljt  |,8oa.<4,)— I<.IM(H.B.Od.] 
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acoroeh'  suffke  for  thie  purpoee."*  In  his  fifth  anuna]  report  he 
msintainit  thai  "the  idea  Qii);hl  never  to  be  entertained  that  t)ie 
portion  of  the  limited  income  of  the  .Smith^wnian  fnnd  wliirh  can 
be  devoted  to  the  pureha^'  of  books,  will  ever  Ix*  sufKeient  to  meet 
th«  n-unts  of  the  Am^ricuD  scholar."  t  lo  ht<  sixth  annual  rr|>ort, 
exhibiting  tin*  %'nlunblc  »>utril>utioii<i  to  knowh\Ij^  which  the  Insti- 
tution hiul  nlraidy  dTn-tcd  in  tli«  fw  ytatf  of  il«  rxiftrno^,  he 
Tviimrluc  "All  tin-  uiitivtjiiilioiu'  indulp'<)  wilh  rx-intil  to  it  hftvc 
bc('4i  fully  mi1i7-<il;  and  after  an  ■■X|M-ni'iii'e  of  vix  year>,  llicTf  («n 
oow  be  »o  doubt  of  tht!  inii'  |H>licir  of  tlie  Ki?f:ti)Ui  in  n-^nnl  ii>  it. 
I  am  well  avrane  liowever  thai  tlw  idea  b  entertained  by  .-oim-  iliat 
the  .ivtdeni  of  active  openilionii  ttiougb  at  present  in  a  Houriidiing 
condition,  eannoi  continue  to  be  the  prominent  object  of  attention; 
and  that  under  another  set  of  direetors  other  oouneels  will  prevail 
tad  other  nlea^u^e»  l>e  adopted,  and  what  liaii  been  done  in  eatablitih- 
iag  thi)>  fystcin  will  ultinuitely  be  undone."  He  prc^oitB  however 
the  in8(>iritin$;  ami  consoling  n'lIc<-tton:  "  lint  if  nohvithi^tanding 
all  tJiif,  the  liif^titiition  't»  dwtineil  to  a  diungi-  of  poliiA%  what  has 
IMN.-II  WK-11  <)onv  in  tlic-  line  wv  lu^-  advouttinf!:,  run  ncvrr  Iw  undone. 
Tin-  new  tnitlift  dvvelopefl  by  the  rewan^hw  oripniH»ti  by  the  Insti- 
tution and  nitirdeil  in  itj*  piiblicntioiis,  the  eHiM-t  of  it.s  cxr-hftnges 
with  fofi^gn  i-ounlnw.  and  liie  rmiiltn  of  it*  ratalngiiing  HvMi-ni,  mn 
never  be  obtiterateil:  they  will  <!ndun:'  through  all  M>ming  tinif. 
Should  the  ftoverninent  of  tlie  United  States  be  dinuilved,  and  tl«! 
SmithHini^tii  fund  difeipaied  lo  (he  winds, — the  'Smithsonian  Con- 
tributioDslo Knowledge'  willstill  be  foimd  in  theprinoi(«l  hbraries 
oS  the  worhl,  a  perpetual  monument  of  the  wisdom  and  libemlity 
of  tlw  founder  of  the  Institution,  and  of  IIk-  faithfulneiw  of  those 
wlw>  tint  flinx'Uil  ils  ntliiitv.  Whatever  therefore  n\uy  hn  the  future 
condition  <if  flu-  InKtiltitinii,  the  true  police'  for  llie  prwent,  is  to 
Jevot«  itK  eiiorpc^  III  tin'  syM^-ni  of  active  o]H*rationN.  All  other 
ohjectii  aliould  be  .lulN^rdinato  to  this,  and  in  no  wi.if?  Iht  sutlmtl  lo 
diminish  the  good  whidi  it  'at  rapable  of  prodiieing.  It  ftliouM  ht 
prtKecuted  with  diserrtion.  but  with  vigor:  the  rttmlU  will  be  its 
vindication."  1  In  his  next  annual  rejiori  he  reiteratwi:  "A  mi»- 
vdiancuus  and  general  libnir>-,  museum, and  gallery  of  art,  (though 
important  in  themR^lvvi'.)  have  from  (ho  first  Ijeeu  (vmiiidered  by 
Oltwf  who  hnvf  crititiilly  examini-d  the  Will  of  Smitjison,  to  be 
Utu  m'tJ-icliii  ill  tlii-ir  (>[KTiiti<ii)s  nnd  too  li«il  in  their  influence,  to 
tneel  tlM>  cornprelii^Nivc-  iiiifUtiiin^  of  tile  t«wtu(or;  and  the  hope 

•  AMtfAoinlun    Rtjian   tm  l»ftl,  |ip.  INI.  W,  and  SB  (8an.  «d.)-pp.  m,  i;v.  ftnd 
IIT.H.R.r>l) 

I  AniUVwncon  tttparl  for  IStl.  ^tu  (Hcn.ad.)— p.lU(H.B.*d.) 
l^UOttoman  Rrport  tor  1«(1,  pp.  W,  S<  (Kvn.  «d.>-|>p.  Sgs,  W  (H.  R.  ed.} 
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has  been  (-h«rwh«sl  that  ulhrr  mcaiw  may  ultimiitply  Ix-  pruvidi-tiibr 
fhc  support  (if  th<»K'  ulgol)',  and  tluil  the  whole  iiipoim*  of  ih* 
Sinit)i»>iimn  fiiml  m«y  htr  dwotwl  to  the  mopo  kyitimiitr  obj^rl*  of 
thf  iiiihU-  iHfpuwi."'  • 

At  It  niwtinn  ttC  the  Boanl  of  K«ii<'ni!i  lii-M  M»rch  12,  186S, 
H  ivniiiiitMy  (if  spv-en  was  ajtjioiiiU^I  t<i  «in!<i(lw  aiitl  report  uinii 
"th«-  Mibjeot  of  the  diitrihutinn  of  tlw  in«in)e  of  the  I ivtiiution,  in 
tlw?  inniiner  ronicinpUted  bv  the  nriginnl  plan  of  nr^ifsinizairoD." 
Hon,  R.  Ohonte.a  member  ol' this  <y>mmitiee,  Winp  unable  loatK-lld 
its  nieetinij;*,  (having  returned  to  Ronton  at  li«  einl  of  hit*  Senatorial 
term  in  I84ti,)  Hon.  Janie»<  Mracliaiii  (of  the  Houw  of  Reprewnia- 
tivoi)  was  amxjintcd  to  take  hie  pliu-e,  Feb^l!lr^■  18,  1H54.  At  u 
meeting  of  tlic  Hcj^L-tit^  held  May  20,  1HS4,  Hon.Janm  A.  I'ean*, 
I'hainnan  of  the  cunKnittK-,  iinbniittvd  itc  rrport,  pnm-nting  a  wwy 
fidl  dwc-iiwinii  of  till*  If'giil  ((iH'S'tmnji^— ti«  to  thi-  diwn'tiomirv  |»iihtt 
of  the  Itt^-JitK,  iind  till-  tnit'  [K)li(-v  of  (hi-  [n:<ttliilii>ii.  <hi  ihf  lir>t 
IMiint,  litter  showiiiir  how  (iiithi'iilly  itic  T<|H>-ific-  rn|iim-inrnt.-<  nf  thtr 
orjpinio  Ail  liwd  Ihh-u  <'X(i-rir''*I,  ihf  ■•ommilit-e  in  n-fi-rriiiir  lo  (he 
eInuM-  that  the  ariniinl  expenditure  for  the  lilirarv'  fhonld  imjI  exeecd 
25,()00  dollars  in  the  average,  maintained  that  "(his  ifi  nothinjt  but 
a  litHilatitm  upon  the  diseretion  of  the  Rf^rents,  and  ran  by  no  nile 
of  eonstriK-tion  be  eonn^idcrod  a^  intimatiDg  the  desire  of  Con^rrem 
tliut  fuvh  f^urn  shouhl  Ik'  annually  apprnprialed.  The  limitation 
while  it  ptvvcntcd  tin-  Itcgentf  from  cxi-cilinfT  that  *um,  left  thctn 
full  iliacnrtiiin  ii»  t"  any  amount  within  thiit  limit."  <>n  the  wcodcI 
[Hiint,  thi-  iTimmitl^'e  iswv:  "  Whnt  ihen  iirr  ihi*  iimKi<)riiition«  which 
.Hhonid  pivi-rn  rhcm  in  njeelin^  the  pliui  whieh  |iftit)(>u^*  n  jmal 
libmrv  n.*  the  bfst  and  chief — if  not  the  only  ntennd  of  execiitin)^ 
the  trust  i-reated  hv  the  Will  of  Smilhtrfin,  am)  fnltillin^  their  iMi-n 
dut^-  under  the  law?  The  'in(T(aiie  and  iliHufsion  iif  knowledge 
amons;  men,'  are  ihe  )freat  purposci-  of  ihifi  miinifieeni  inim.  To 
inorease  knowledge  implies  research,  <)r  new  and  aetive  investigation 
ill  fomc  one  or  more  of  the  departments  of  leaniint;.  To  diffiisc 
knowledge-  anioD^;  nieii.  iiiiplici  nctive  metwures  for  it»  dintribation 
m  far  w  may  He,  anmnj;  inuukiiid.  Neither  of  thcw  piirjxises  coulil 
Ik'  nif'OTiipli.-'hcd  nr  mntcriiilh'  iidvanrol  bv  llie  ai^imnlntJon  of  a 
pri'jil  library  at  the  cltv  of  Wiuthington.  -  -  -  The  npplii-ntion 
of  26,000  dollars  nnniiiiUy  (liv<'-»ixth.i  of  the  whole  iR<timt'  nt  the 
date  of  the  ,\ii)  m  the  imn'h;i.«<-  iif  Ixioks,  would  be  ineonsi.-'teDt 
with  and  siibventivc  of  the  whole  tenor  of  nl)  that  precedes  the  8th 
wi:tioo.t    -    -    -    The  eommittee  need  not  repeat  in  detail  all  the 

*  AnWINnltan  Jbpnrt  liir  IRS.  pp.  lo,  II  t»en.  nd.) 

{ITh*  miduv  of  Ihf  ItiAimp  wntilrl  Irxlcnl  huvr  ^■'pll  wliollr  liiRilIIPlent  cvm 
tor  thp  nwcHory  ailnrla*  and  incidcntiil  cxpoiiM  v4  tlm  itbrotr  liaHr,— b>  My 
noUilnii  ol  Ihr  uUiar  lutvrvntx  H'<"'lll<*'"lly  i>n>vl<linl  torhy  UwOlli  wcUoD  of  the  aril 
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par's  of  thp  plan  of  orfifanimtioii,  bill  iimv  ni<>nrinii  that  It  iin-linlitl 
the  nxrhnti^  of  the  piiblUliHl  traiL-<iR-tioji.4  of  (lie  In^ttliilioi)  willi 
th<iw  wf  lilMun'  aiid  >iicnIitio  mdetict)  and  ftftabliAhnu'iitH,  sumI  jiro- 
viiUnI  for  a  miiwuni.  itod  library',  to  consist  of  a  ooinpkie  oolleo- 
luin  i>(  tlic  tiaii«9c4ionH  and  pnxvediu^  of  all  tl.<^  learned  sorieties 
in  I)m-  world,  <if  thv  nion-  important  i-uircat  pcrriodtcal  publications 
and  irthor  wiirku  m-cnwark-  (o  »<-icntifi('  invivii^tiomt ;  ihu-;  cmploy- 
ii^  iht-  iiL-<txtiiii(-nlidilii'^  pi>itilr<l  out  iii  t)K'  law,  w:  mvati)^  of  in- 
creasilig  aixl  <litVn:-:n[:  kimwUil^i',  vntiix'tv  mtiMi'tciil  with  am) 
necaear}'  to  tin-  plan  •{  n-Miiri'b  iiiid  pnliliiiilioii.  'Diln  jilim  if  no 
loojferexperiineiitiil;  it  )ia>  Im-Jt  tinted  byuciH-riiiKt-;  ib>  miux'w  is 
acknowledtced  by  all  who  arc  ni[)(ibl«  of  foniiin);  a  ctinvol  A>t)Rial4> 
of  its  results;  and  the  In.'tiliition  has  eip-ery  encourajtetn^'nt  to  ptir- 
?>iir  i^lradily  ib>  Kriitcui  of  slimulatiiiif,  a^i.-^in^,  and  ])iiblinnin^ 
pl^M«r^•^l.  -  -  -  Tlic  roniitiittcc  submit  lo  the  Hoard  the  foUow- 
inif  n^iliilion^:  /fcao/in/.  Tliat  iht' wvciith  resolution  pai«rd  by  th* 
B^Kinl  (if  Ri-p-titw  on  (be  2t>lli  of  January.  1S47.  re(|airiii}t  an 
etjiiid  divi^iioii  tif  tlif  inconn-  Ix-lwi-cn  tlie  artivc  openUton?.  and  the 
mu-tenm  aiui  library,  (wbiai  tlw?  builditij^  an-  fumplctwl,)  hv  and  it 
is  hereby  n-penlt-d.  R^mlvftt,  Tliiit  hinxiiftcr  llw  annual  iippropri- 
atioUH  phall  lie  aji[->rlionHl  (tjxi-ifiniJly  ainonjr  thf  dilti-rciit  olgcd* 
awl  opcralion.-i  of  the  liii^itiition  in  ^iti<li  iiiitiniiT  il-^  irmy  in  th<- 
judjftiient  of  the  Itcgenis  be  nfe<:-**ary  and  iiroptT  for  «wh,  iM>Mird- 
iDK  <o  it»?  intrinsic  importance  and  a  eomphance  in  good  faith  with 
the  law."*  This  report  vm  signed  bv  i4x  of  the  committee:  Mr. 
Mi'achiim  tltc  Wt  appointt?d  tm'mber  dissenting,  and  submitting  an 
elatxiniti'  minority  n-jmrt,  which  (vrnprised  u  vci^-  able  and  inp-- 
nioni>  np^iiiii4-iit  in  difctu-^^^  of  the  libraty  plan,  t  Tbv  rewihttioiii 
offeretl  tiy  the  ii>nimitt<-('  vrvrv  »dopl4^«]  l>y  the  Bfain)  of  Ke^-»tM 
■l»niiarv  IS,  ISfiS. 

.^.-i  sn  of  the  fifteen  Hegenti*  were  by  law  st^lwied  from  *eiialiMs 
and  peprceentativee,  a  very  obvious  r(*»ort  for  a  member  dl^ttiiilieil 
with  the  a<^on  of  a  majority,  was  a  motion  in  Congress  for  the 
fiuiiiliar  "tvmmittee  of  inquiry,"  Aecordinglv  Hon.  Jam«s  Mea- 
rtmni  movwl  in  the  Iloufrt'.  January  17, 1855,  tluit  a  select  eonimit- 
tK-  <if  live  1m'  ii|)|>'iinted,  "and  that  said  eomniittii-  l>c  dinv-tcil  to 
iiupiin?  and  report  to  the  Houw  whether  the  Smitluuininn  ln:<litu- 
tion  has  Im¥>ii  iuanii)>iil,  and  itf  fimdn  ex|U'n(l(-il  in  iK-eonlaniv  with 
the  law  HitahllKliin^  the  liuititution;  and  whether  any  iidditionul 
legislation  be  neet>i««iry  to  earr%'  out  the  dt^i^ns  of  it8  1Vinnd<>nt: 
and  that  wild  wmmjilti'e  have  pt>wer  to  wnd  for  persons  and  i«ii»er«." 
The  resolution  was  ado|)ted  by  a  vote  of  03  to  HI. J 

'Smalua'iian  Hn-'"-'  for  IMS.  p|i.SI-tf7  (»pn-*d.i 

t  aimahtviiiin  Ht-tiori  for  isi3,  iii|>tioiiUli  Ui  II.  K,  cd.)  pp.3IT-n. 

]  The  fimilhifjiiian    InilillUion.     Ry  W.J.  IthL'C*.  pp.  ['■I1S-.6TX 
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On  the  3()  of  Mnii>ii,  18^5,  Hod.  C'harl«s  W.  (.'pham,  '-bairman 
of  ttu>  aeled  ttiiuitiitttv,  Mi)>ni)tled  to  the  House  whiit  iitwt  l>e 
regarded  aa  a  minority  report ;  declaring  "  No  doubt  w«  tJiink 
CBU  be  entertained  tlml  the  fraiiiers  and  enactoi-a  ol'  the  law  rJciK-dtxl 
tlint  about  IfOO.UUU  dollare  would  be  cX|>eDdct)  Tor  the  romiatioti 
(if  a  libi-ary  eomiKScil  of  valusiblc  workf^  ix-Tbiinin^  lo  all  (le|jart- 
nuntis  of  kinmk-diie."  in  eijilit  ye»n?."  AlVr  i-riticiiiing  the  syelem 
Hpprijviil  by  the  K(^rit»,  of  <ifvotiuK  »  Itu^  jHHtiun  of  the  8niith- 
noniiui  iiic-onu'.  U)  Uio  jirotnoliun  or  orijnu'd  n«<vin-h,  the  report 
itiiti's:  "At  the  nanif.  time  iJicy  do  uoi  nM  blamv  ur  (viumrvuf  any 
Mtrl  M|iou  ili<:iM>  who  .iu^:gestMl  und  have  latM>n-d  lo  <.-nrr\-  uiit  tliat 
system.  The  d»>igD  was  in  itself  eiiiuiacmlahh-  and  i'ii'Viit»'<l.  It 
ha*  uncjnesliouabK-  been  puivued  witli  in-a,],  ^inoTily,  iiit>.ynty,iiu>l 
hi;th  nioiivt*  lUitt  aims:  but  it  i«  we  think  ilti»»*arily  nurniuudnl 
wHth  very  great  tiifticiiIticR.  -  -  -  But  a  few  words  are  neednl 
to  do  ju]4i(v  to  llie  ^-nlue  of  a  great  iiniveml  librart'  »t  the  nietrop- 
oli»  of  iliK  Union:"  &<■,  ...  Tbv  n-jwrt  i.-oaclud«8  with  the 
jud};inent  lli:il  ur'  a  ni<:usureof  mutual  iioiifewiun,  "theuHnpronii^ 
iutnpt<Hl  nt  UN  ciirh'  day  by  the  lltuinl  of  Kci^-iitH,  onj^hl  to  be 
restored,  and  that  all  dtsiiuhle  ends  may  In-  iiltiiniitdy  MH-nnJ  by 
dividing  the  income  (^iially  between  the  library'  mid  iuiim-oiii  *« 
oue  part,  and  the  active  operations  on  the  other."  'i'hii*  rv^Hin  ww 
aigned  by  the  chairman,  Mr,  Upham,  alone; — two  of  theemuinit* 
tee  (Meesrs,  William  II.  \V'itt«  and  Nathaniel  G.  Taylori  presenting 
u  di»<cDtiag  r«-[^>rt,  and  tliu  rcmuiniitg  two  (Mc^rs.  Kichan:!  C 
I'nrywir  urn!  Diuiiel  WclU)  dwliniiif;  to  sign  cither.  The  report 
'  Siibniittiil  by  Mr.  Witt«  (iiu  kv-w  <'ljil»onit'r  than  that  bv  the  cluiir- 
man)  coiicliidiil:  ''Tbcy  U-lii'vc  thiil  the  li«^-Nl>' mid  tiicS.vT('tarv 
have  maiiagetl  the  iilliiim  nf  the  liislitutiou  wiK-lv,  faitlifiilly,  and 
judiciously ;  that  there  is  no  neeewity  for  further  legisliitiiHi  on  the 
Mibiect;  and  that  if  the  Instittition  be  allowed  to  coutinw-  tlie  p)aa 
which  has  been  adopted  and  so  far  pursued  with  uni|Wi4tioiuibla  | 
«ucc0«,  it  will  Niiisfv  uU  the  n-quircnients  of  the  law,  and  the  pur- 
poM»  of  SmilliMJo'))  Will,  by  '  incrcai^ing  and  dit)iL>^ing  k»owlnlg« 
among  men.'"*  L'|x>n  tb(««-  (^uitUettng  and  balaurnl  repoila  no 
aviiun  wa«  taken  by  tJio  Houiw. 

SiimiltniieoUsly  in  ihc  ^euHti.^  Hon.  John  M.  (laybou,  Jauuuy 
17,  Mi'i'},  intriKhiciil  a  rc.->oltit'ion  "that  the.  CommilK.f  on  tlw 
•Indiriary  iiitpiirt!  whether  iiny,  and  if  any — what  (utimi  i>j'  tltc 
S(-nate  is  n<-c(?«<arv  and  |ir(i|H-r  in  rc^nl  lo  ihe  Sniitli^onian  lit«ii> 
ttitiou?"  <hi  tlie"  (iih  ot  Febniary,  1855,  Hon.  Aiuirew  I'.  IbitJlT, 
cliainnan  of  the  Judiciary  Committee,  Bubmilted  to  the  Senate  a 
n^rt  completely  viudicatjag  tlie  course  pursued  by  the  R^^ls; 
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in  which  it  in  maintained  that  "any  iurrcase  of  knowl«lg«  thai 
might  he  a«|iiir(xl  waw  not  to  be  loc-k«l  up  in  tlio  Institution  or  prc- 
wTvoil'inly  tiirthocitiiwnsiof  WashitrRton  or  pcrsoiiswliomi;;ht  vist 
thv  Inxttlution.  It  wiw  hy  tin.-  txprcs*  tfrm*  of  tJK-  trujrt,  Iwliioh 
the  Unite)  Hintiw  wjij*  plwlKvl  to  cxwititc.)  to  he  'diftiiR'd  among 
men.*  ThLo  itiuIiI  In'  dow^  in  iw  other  •mny  thun  hy  jiuhlicntioit^  at 
the  expen.tfc  of  the  hi.->t.i tuition.  Nor  ha*  Coni;ni<«  pn^-rilnit  ilio 
aumfl  which  shall  he  apnropriaiwi  to  thrsi>  difti^reiii  uhjei^tK.  It  in 
left  to  the  diwr^ion  anil  judjrmcnt  of  ihc  Rppents.  •  -  -  Tl)e»e 
operationn  appear  to  have  tx*n  eairieti  out  by  the  Ii<^nta  under 
the  immixliate  i^iiperintendence  of  Proftemr  Ilenjy,  with  aeal, 
focTfsy,  antl  dia<-n?tion,  and  witli  the  strictest  rc^rd  to  economy  in 
<!xiK'nditurc  of  thi-  fuutb.  Nor  docs  there  iwcrn  to  bo  any  otiier 
Ic  which  C'oiijrrts(  r/ouhl  jinwcribc  or  the  Kcfjents  adopt,  which 
would  VH-rt4-r  fiiHill  tlic  hifjli  tnmt  which  the  tlriiliil  Htuti*  have 
undertaken  lo  jK^rforni.  -  -  -  'J'hc  «irimiitti.H;  wi;  uotliiiij:  llicix'- 
fore  in  their  condn<'t  which  cailn  (or  any  mw'  liyitilalion,  or  any 
cliatig«  in  tJie  poH-ero  now  excrciiiMl  liy  liie  H«)£«ntti.''  And  die 
report  concludes  in  "the  lanfctiag«  of  the  resolution,  that  'no action 
of  the  Senate  is  necessari'  and  proper  in  r^rard  to  the  Smiliieonian 
Institution  :*  and  this  is  the  unanimous  opinion  of  the  committee."  * 

Awl  thui^  ciidc*i  an  «tmej-t  Htrn^jito  of  many  ycare  between 
SciwiiT!  and  I-itcratupe  for  the  [Mwu'esision  of  Smitluion'*  endowment: 
and  thnnfr)i  the  intcr<*t  in  the  fnitnivenni'  ha«  limg  *iiicc  pui^Mtd 
away   in   tlie   permanent  i<»taMiKhmi'iit  of   Hixirk''^   liir-n-iu-tiing 

"wy,  its  histoPi-  i* Mij^stivc  and  inwlnictive^  No  better  conchid* 
ingfuimmarycan  be  presented,  than  bv  an  extract  from  a<i»it*Teii-nt 
jmlicinUR  and  dii^pai^ionate  rw'apiriiiation  of  the  disenituon  and  ita 
iwults,  written  for  The  Intn-nationnl  Reriew,  by  Mr,  A.  It.  Sjifitlnrd, 
tlie  w-liolarly  librarian  of  the  Government  Liliraiy  at  Washinftlon: 

"The  net  result  of  the  protractel  controversy  was  to  leave  the 
Regents  to  put  their  own  interpretation  upon  the  law,  and  eveir 
rtcp  dince  taken  in  the  tnatiiigcnicnt  of  the  Smithsonian  Ijcqiiect, 
ha*  tui'ii  iti  the  liirfctinn  of  ciirtJuHng  every  cxiM'niiitiin-  firr  other 
objects  llian  llic  pnicuriiid,  puhlisfiing.  and  di.itribntinjj  of  what 
wew  ileenied  ^■rtIaabIe  original  ('ontribiili(in«  to  human  knowlcdjic. 
In  strict  accordance  with  tliis  thcorj-,  the  library  jrarlierrti  by  lh« 

fuitliaeeB  and  exchanges  of  tiveuty  years,  was  transferreii  to  the 
!apito1  in  18B(i,  and  became  a  part  of  the  libraiT  of  the  Govern- 
iwnt.  Tilts  lai^je  addition  fornted  a  mort  valuable  complement  lo 
the  ciillti'fion  already  pratheretl  at  the  Capitol.  It  embraced  the 
lai;gwt  asK-mblagi;  of  tnuutactions  and  other  publications  of  Imraed 
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societies  in  all  parts  of  the  globe  and  in  nearly  all  the  modern  lan- 
guages, which  is  to  be  found  io  the  country.  -  -  -  The  Smii- 
sonian  depoeit,  kept  up  as  it  is  from  year  to  year  by  additioiuof 
new  contributions  in  every  department  of  scientific  literatuie,  aip- 
pliea —  in  connection  with  the  extensive  Library  of  Congress,  a  la^ 
collection  of  scientific  books  for  use  and  reference,  than  k  to  be 
found  in  any  one  body  elsewhere  in  the  United  States.  The  watt 
of  means  incident  to  the  duplication  of  two  extensive  librarieBsl 
the  seat  of  Grovornment  is  thus  obviated,  while  the  convenience  and 
interests  of  scholars  pursuing  their  researches,  are  in  the  hi^Kst 
degree  promoted  by  the  consolidation."  * 


Note  L.     {Fr<m  p.  S85.) 

DISTBIBUTION   OP    SMITHSONIAN   MATEBIAL. 

':  For  the  great  organic  purpose  of  furthering  scientific  researdi, 
not  only  have  vast  numbers  of  duplicate  specimens  been  liberally 
distributed,  but  even  reserved  specimens  of  special  interest  orrari^ 
have  been  loaned  under  proper  conditions  to  original  workers. 
Perhaps  the  review  of  a  single  year's  application  of  such  material, 
will  best  convey  an  idea  of  its  general  character: 

"  It  lias  always  l>eeu  the  jwlicy  of  the  Institution  to  furnish  spera- 
mens  for  special  study  and  investigation  to  naturalists  of  established 
reputation,  either  in  tliis  country  or  abroad.  The  use  of  the* 
specimens  is  granted  under  the  express  condition  that  they  are  to 
form  the  subject  of  investigation,  the  results  of  which  are  to  be 
publishe<l  by  the  Institution  or  some  other  establishment,  and  that 
in  all  oases  full  credit  is  to  be  given  to  the  Institution  for  the  assist- 
ance it  has  rendered.  Furthermore,  in  the  case  of  the  preparation 
of  a  monograph,  a  full  set  of  the  tyi«  specimens  correctly  labeled 
is  to  be  put  aside  for  the  National  Museum,  and  the  remainder  of 
the  specimens  made  up  into  sets  for  distribution.  The  following 
list  presents  the  more  important  cases  of  the  loan  or  assignment  of 
materials  during  the  past  year.  Some  of  the  specimens  have  already 
been  returned,  while  tiie  remainder  are  still  in  the  hands  of  the 
parties  to  whom  they  were  intrusted : 

"  Crania  of  tlic  recent  and  fossil  bison,  musk-ox,  &c.  to  Professor 
L.Agassiz,  of  Cambridge,  Mass:  —  land  shells  of  Central  and  South 
America  to  Thomas  Bland,  of  New  York:  —  land  and  fresh-walcr 
shells  of  North  Ameriwi  toW.  G.  Binney,  Burlington,  N.  J. — negts 
aii<l  eggs  of  North  iVnicrii-au  birds  to  Dr.  T.  M.  Brewer,  Boston:  — 

•  Tlif  Inlfntattonal  Hei'ifu-  for  November,  llflS,  vol.  T,  pp.  TW-TW. 
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•inU  nf  Sontli  A  iiicrir'a  &nd  AlaAkft  to  John  Oif«iii,  Philodelplim :  — 
^A]<^3uliv  iif  N()rth  Anifric*  to  Dr.  Elliott  Cones,  U-  S.  Armv: — nwl- 
ione  of  A  nu-rii-an  nnd  foreign  rcptilwi  to  Professor  K.  U.  ( Vij)e, 
iladelpliiit:  —  funpi  frrtni  the  Imliiiii  Tprrilorv  to  (he  Uev,  M,  A. 
Curtis,  Hil!nborounli,X.C.  —  tinfigured  (•[n-ciiw  of  North  Atiicrkiin 
binl.s  to  D,  G.  Elliiiit,  New  York: — diutomiiccotu  earths  and  deej*- 
tcn  wHindings  to  ArtJiur  M.  F>Jwuni»,  N*'W  York:  — Lcpidoptfra 
frqiavarioiis  North  Amcriran  liH-nluWlo  W.  H.Eilwardi'.CouIbiirff, 

EB. — seeds  of  IJorhmcriii  n-rfiv^t  from  tin-  DiiHirtrm'iilof  Aprtcm- 
re,  loDr.  KnrI  Flint,  .NtcHnifriin:  —  pliinWoollnlrt!  iti  PVnndor  hy 
e  expcditiuii  nmJi'r  l'n>fci«i)r  Orion,  to  Dr.  Asi  (iniy,  ('aiiiliridp', 
Maw.— niiNvilimcouHfiiMX-inicnH  of  North  Anieri«in  insecLt  In  Pro- 
feMor  T.  Glowr,  I)e|mrinii'nt  of  Agrinilture,  Wtuthingtuu : — gen- 
eral collwtion  of  birda  of  C'ortn  Ui(a  ami  Yiiratan  to  G«orae  N. 
I^iwpfnif,  New  York: — AmoriMin  LTiiiontdie  to  I<sna('  Ijea,  Phila- 
d^-lpliiii:' — series  of  North  Antcri<nii  mliimiin^iciv  to  8t.  Geoi>ge 
lUixtirt,  London: — American  I>ii)tcni  ro  Buron  It.  Osten-Sackea, 
JJew  York :  —  I^idoph-ra  of  Keundor  iiiwl  VncuUin  to  Trj'on  Itea- 
kirt,  Philadvlphm: — |ilnn()<  n^lKvtn)  in  Ain^lin  Iiy  viirioua  vx[m^ 
diticms  to  Dr.  J.  T.  Kolhi^K-k,  Mc-Vpytown,  IV  —  ntrti>i  of  Biurnos 
lAyrr*  ntriv^tl  from  W.  H.  Huibon,  and  n  writs  of  flnmll  Amm- 
can  owU,  ti>  Th.  P.  Ij.  Sclnter  and  Oibert  Salvin,  Ijondnu: — inin- 
*ollunii"iL«i  ci>!hition8  of  American  (JrthoptejTi  to  S,  H.  Sruddw, 
'Bogtton: — conwlinns  of  Aniprican  Jlcniiptem  to  P.  R.  UhJer,  Bal- 
timore:—  Ameriean  mj-riaiwds  and  spiders  to  Dr.  II.  (',  Wood, 
Philadelphia: — human  erania  from  northwestern  America  and  the 
«noient  monndn  of  Kenturkv,  al«)  cnlW-tious  from  the  ancient  shell- 
hea|tfiof  Ma>4rachusettsan<)  NtwBnmswick.toDr.  Jtflm's  Wyman, 
<li>inhridjit',  Ma». 

•'  Few  gH'monti  an-  aware  of  the  gnnt  extent  to  whw-h  ihu Smith- 
sonian mutcrinl  liiw  iM-i-n  iwe<l  hy  AnKtimn  iiixl  fi>n'ipi  niitiiniit!>t», 
OT  the  nuniU-r  of  iifw  fntl.s  and  new  sjxH-io  which  have  been  coa- 
Iribulnl  to  natural  hist^iry  tlirough  its  means."" 
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■  qiM«tinn  whi-tlier  any  mtLvum  in  iJie  v.'ork)  i«  in  rwript 
<»•  ^rrcal  nn  imioiml  of  niaterini   an   the  National  Mu^-iim  at 
Wai>hington ;  imd  were  the  rule  of  the  Briiinh  Mu.-«-ani  to  prevail, 
ht  would  be  vniKlied  by  thv  weight  of  its  own  richea     The  woHtant 
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cRbrt  howevor  nn  the  part  of  tbe  Bmithaonian  InstitatHKi  to  otiliae 
tlib  material  in  thv  inlvnwt  of  wieooe  &□<!  MltH<stioD,  tends  to  l««p 
down  the  mam,  ^iu>li^\l  it  it  only  at  the  <.-x|>i-iim-  vf  the  inoesBiit 
activity  »nd  nMwtnot  liilxir  of  tla*  &liiN.'itiii  f'tny  ihitt  tliis  object  ir 
in  any  mtUMire  loiwmpltHhd).     -     -     -     It  niny  In.-  prupor  to  mn- 
tlial  lor  tltc  Axbibition  of  tlic  liitl  m-tift*^  of  nlijivU  now  in  mannao 
of  tJip  ItL'iiitiuioii,  dihI  not  inchidiiig  auy  ui)ii<i-i««<iLry  uufiilioatM, 
mtu-h  iiiiiplvr  aivoriimodatinaH  will  be  neetl«tl  than  (iin  bi;  liail  is 
tbe  bitildiug;  and  if  tbe<e  are  to  he  dtsplayed  an  tbcy  should  Ic,  k 
will  \iQ  Dpcacaiy  at  oo  distant  day  to  proviile  ineaofi  for  exteudinf; 
ihe  a\mx,  either  by  a  tren^lor  of  the  (.■nlire  <?o)le(.-ti<>n  to  new  Imilii- 
ings,  or  In-  making  iidditiouv  to  thnt  of  the  SinitliMUiian  InstitUtMi. 
In  illuMtnition  of  thii;  tlutctueut  it  may  be  rcmitrkeil  that  of  sizlv- 
sevcn  tlioiiMmd  »|M.-ciinvi»  of  birds  entered  in  tlic  catalofrtiM  of  tK 
museum,  and  of  which  niuro  tlinn  forty  ihouaand  are  on  band,— 
(thu  n.-in»iiHk'r  liavitif;  ln^en  diictribntt^vl,)  ln«  than  five  thoaaaurl  en 
nioiintisl  iind  on  a'xliibitioii,  thcMG  OCCU|iyii)g  fully  two-fiftli»  of  the 
■>nr«'iil  hall:  tbe  nst  itri'  jiii^^rva)  a»  Miv,  in  rhtMM,dnwMs,aiiiJ 
noxt^.and  of  them  lifiivu  thntboiKl — or  tliFK^  tiuir»  tbe  Duaabtrit 
prtsenl  on  exbihition,  nA|uire  to  lie  dbtplov'ed  for  t)K>  proper  illiv- 
tuition  of  even  Anieri<nn  ornitiwl<^.     The  iirgciu-y  Inrailditiooil 
room  is  still  greater  for  tJie  mamnials.     Here,  out  of  some  fiw  i 
six  thousand  specimens,  less  than  so  many  hundred  are  exhibvU 
the  reniuiniler  aKiie  bein;;  ulnio«t  suffidcnt  to  o«-u{iy  half  of  i 
hall.     Of  nmny  tliuifuniil>i  of  skeletons  of  mammals,  birvis,  n-|l  " 
flud  fwhtw,  tt  vcn'  wiuiM   [•eni-tilaBC  ts  shown  to  the  public,  «liiM 
«xhihit)uii-ru«>u)   to  tb<^  umoutil.  of  tht)u-«i>di^  of  iiqiian-  fi«t  ■ 
required  for  siiecimenj*  timt  now  ocK-upy  drawer*  in  side  ufKirtiuenis- 
Of  tlie  very  bii^^  eiilk-ction  of  iileiiholie  t<jMV'iiii<>ti8  wbieh  ronHitnB* 
the  miMt  )m[iortant  material  in  even'  [nibli<?  mu^^uiii.  wurcvly  aiiv* 
tiling  id  on  exliibiti'oo,  although  the  selection  of  a  miigle  acnc»  l» 
this  purpose  is  very  desirable,"  • 

"The  Museum  portion  of  tlie  Smitlisonian  odilire  ooaaists  ol*  <*'" 
roonift  of  about  lO.UOU  i^ijuare  feet  area  each,  with  a  connoiiij^ 
funge  and  gullerj'  of  about  5,000  sqitun:  feet,  Tbe  epei-tRieos  lO 
oiiH:«  are  nt  pnwiit  verv/nudi  orowdwi,  whilti  ver\'  innny  otbiW  *•* 
in    Imixi.^  iMi-uiiviiig  tliP  rxtMigiW  mill    int'-rmiiliiiti'  tsgians.     ^"^ 


of   tli'e 


IxiM-mt-nt  of  tlie  liL-tiiutio.t,  iiiiirly  -100  fevt  long,  Li  n  amtf^BH 
slonsroonis  for  the  nivpiion  of  jHiruons  of  the  vi>nrctiQn  w*  t^H 
exbitiitMl  )u  tbe  upper  hnlU,  and  tliiis  without  lM.i»clit  to  lliv  p-'^ 
cral  publie.  -  -  -  An  e»limato  of  25,000  H^uare  feet,  or  a  »f*^ 
equal  to  that  of  the  upper  ballA,  if  by  no  nxwia  extntvagunt  (• 
proper  display  of  the  eptciinenM  thus  excluded. 
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"  Anticipatini;  thr  iiceessity  of  in«r«M><i  aoManmocktinns  for  the 
Ct-ntconial  (■■ilkt-tioiiM  nnil  anc4^M)ionit,  t)»>  Smith.<N)iiiaa  iDKtitutton 
in  187i5  iiiaiii-  npfilKnlion  to  ('onprw**  for  the  iipe  of  tJie  Armory 
btiihling  in  iht-  wjiian*  l>Mween  Sixth  and  Sevenih  streeiB, — ao 
t^ilSi«!  100  fiot  bv  50,  ha\injf  t'otir  floors.  This  it  was  supposed 
wouid  be  ad«juatt>  at  tlie  closo  of  the  Centennial,  for  the  reocptioo 
and  exliibition  of  at  least  the  fishery  exhibit  and  that  of  ec-ononii(nl 
mineralogy.  So  great  howc\'er  was  the  Hiirplu8  of  CV-ntenninI 
material  to  be  providnl  for,  tliut  the  building;  is  now  filkKl  with 
boxed  Pperimen*.  oceupyinn  for  the  most  part  the  entire  kjmih-  tVuin 
floor  to  ceilinp  of  «wh  room.  The  hiiililing  is  not  (irt^pn^if,  mid 
ulUuHi^h  the  fijH.-i-inu*n»  in  it  nrprnwiit  ^iiie  of  thi>  niOHt  viituable 
nnd  imjiortitntof  tliu M^riii*,  there  ic^unthin)^  to  prevent  ibeirdestnio 
lion  bv  ftre,  or  their  injury  from  damp,  vermin,  or  other  causes; — 
a  result  which  would  eonstitate  au  irreparable  loss.  As  the  fotir 
floors  of  the  Annory  referred  to,  present  20,000  feet  of  area,  an 
oetimate  of  50,tKX>  feet  for  the  proper  display  of  the  ejjeeimens  now 
i;t(»ncd  in  them  eiinnot  be  eonsi<iered  extravagant;  thu»  making  th« 
entire  additional  sjiaee  rHpiiritl, —  75,0(Xl  squaR- feet.  Only  on t*- 
fourth  of  the  Bpecintens  in  elmrge  of  the  1  iiHtitntJon  «n^  at  pNwnt 
OD  exhibition,  tnc  renmindtr  Ix-iiig  entirely  witJidmwn  from  public 
inK{H'eito(i;  m  (but  iht.^  nccieNtity  for  prompt  otTort  to  aiiinirc  the 
pnn^-r  neiTMnmodHtionH  will  lie  naidily  understood.  -  -  -  In 
view  of  dif!  i'ail.  that  the  eolleetions  for  which  provision  is  needed 
represent  a  bulk  of  at  least  three  times  the  present  capacity  of  the 
Smithsonian  building,  it  is  evident  that  to  an^ommodate  these,  and 
to  make  reasonable  provision  for  probable  increase  iu  the  fstare,  s 
building  of  great  magnitude  will  be  requirGd."  * 


Note  N.    {Fi^m  p.  309.) 

nrVEBTIOATION  OF   ILLUMINAST6. 

"At  die  eommenpement  of  the  ojieration-s  of  the  Light-Uoiuc 
Bonrd  in  1852,  sperm  oil  was  generally  employed  for  the  purtwm 
of  illumination.  This  was  an  excellent  illnmiiumt ;  but  as  its  price 
continued  to  advance  from  year  to  year,  it  was  thought  proper  to 
attempt  tile  intnxluetion  of  tome  other  material.  The  firat  attempt 
of  tliw  kind  wiui  that  of  the  introduction  of  colza  oil,  which  was 
eenfcnilly  u.*iid  in  the  light-houses  of  Eun)i>e,  and  \a  extracted  from 
we  SKxl  of  a  s|>«nes  of  wild  cablx^ — known  in  this  country  as 
rnpe,axu\  in  France  as  coba.     For  this  pnrpOHC  a  quantity  of  rap^ 
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mnkJ  wiw  ini|M>rb?U  fmm  Frumv  unci  tliiitritnil'tl  tJiroiifHi  tlic^^ri^ 
fialbinil  tIcpiiruiU'Jit  or  tln^  I'liti-nt  OflUv  Ui  Hiftcn-iit  imrts  n(  iImI 
<niinlrv,  vitii  lli<-  hftytc-  thai  our  fariiKr»  ivould  hv  Jiiiluixi)  ro  MMo^f^ 
ite  cultiviittnii.     Altlinu^Ii    the   dimiitu   ol'  tlit-  (tiuiiin-  upfHvrnJ 
favonibli-  M  its  k'"""'''.  "'"l  Jfjuiml  iiii-trurikiiw  wvpi-  pn>[Kin'd  anJ 
dihtribiiU'il  bv  tin.-  Li;;lu-IIoiii<'lt(anl  Iiir  itcmllun"  ami  lIietoeoiB     ■ 
of  jtrotluHii};  oil  from  it, yel  tlip  ciitiTpriiit^  wan  a<A  uiHlLTtakeu  wifli 
any  a|i[>roxiniiiliiiu  tu  6\uvivi^  exniil  in  WiKivib^in,  %rht.'n-  a  mnou- 
lortury  of  nipoMixl  oil  was  €»tH))li^lH-<)  hv  Coluni-l  C.  S,  Ilamiltro. 
iomnTly  "I"  Uw:  UnitMi  SbtkK  Army.     Ti»  tliis   inanuf:u1i«%'  iIk 
Li^hl-Hotii^-  IVnnl  ^iv«  :^|H.i!ial  oiio^urngt-incnt  aixl  pim-lotwii  ii 
n  lilH-rnI   |irui-  nil  tlk-  nil  liuiL  <-oijl(]  Ix-  .-iiiiiiilivtl.     'I'lir  <|iiaiilitT 
linwi-vcr  w'lit<-h  could  be  |>roi-ui^-d  w«a  but  a  iiiiiull  |uirt  nt'  d»  illuim- 
luit.iti);  itiati-rial  rt^iiuired  lor  lli«  annual  «oniuiin[)tioi)  »(  the  Ijfibl- 
HiiiL-ic  I-vitablinhment," 

After  referring  to  bohip  iiivcstiKatioDs  made  lor  tlic  Board  bj 
Profeseor  -U  11.  Alciiiuider,  of  lialtimore,  the  Kcport  quotnl  po- 
(«edfi:  "Till-  L-hiiiriiiuiiof  tliccoiimiittceoD  cxptnmentscoinimiitsd 
himself  to  iiiviwtipttc  the  <{iialitiiv  of  difTt-rvnt  kinds  of  oil,  nn' 
was  »oon  Vtl  to  dii\-<'l  biif  a1ti.'Jition  in  tin-  ojinimnitivi-  valiwi 
8|K-nn  mid  lunl  oil*.     Tin'  cxiHTiiiH-iiti*  niiidt*  by  Mr.  Alcxa 
vfvrv  with  .-iiHull  lanijKi,  and  tlx-  iximiHiriMKi  in  Urn  ««■«•'  (on  nill 
shown)  wail  niucli  aeain^t.  the  lard  oil.     Tli«  fiist  vx|>i'rimriii  of  i 
new  »eri(»,  oon.tiHtf^I  in  cliargiii^  two  Binalt  conitid  liini)s  of  i 
capacity  of  ulxmt  a  half  pint,  one  with  pure  epemi  oil  uiut  the  rth*^ 
mlh  lard  oil.     These  lamps  wore  of  singlc-ropt-  wicks  taeli  oonlaiD- 
ing  the  same  number  of  strnndf;:  they  wi^'rt'  lighted  at  ihi'  iHO' 
time,  and  iJr'  pbotoniotritial  power  iLV4vrtniniil  hy  the  mi^iol  "' 
fihiu]owi<i.     At  hrst  tim  two  Wvre  rn«rly  equal  in  brilliiiiM-y,  but  uiVt 
burnintf  about  rhrco  hotint,  lli>'  diunt^  nf  the  Lir<l  hiid  (hTliaid  ■<> 
pholometrie  ]>owor  to  nlM)nt  iin>-tifth  of  that  of  the  ihtnie  «f  ihcj 
.s[K'rrii.     Tin-  ipuwlioii  tht^n  ociMirrfd  an  ta  tlie  caiw  of  ibl-<  d(*^"J>f 
and  il  wif  jiu^iri'^tcl  that  it  might  bo  due —  firt>l,  to  a  jtnwler  B|>"'in 
gravity  in  dn^  lard  oil,  which  would  rttord  the  ascent  of  iliaia 
wick  arter  (he  level  of  the  oil  bad  been  reduoed  by  biiniiag  i"  Ml 
lamp;  or  se«-ond,  Ui  a  want  of  a  Buffieicnt  sttiw-tioti  IwiwrtBitol 
oil  and  the  wick  to  fumifih  the  miui^ttt!  supply  an  the  oil  dtsnwM 
in  tile  lainp;  or  third,  it  nii>;ht  bo  due  in  part  lo  rljo  impf*™ 
liquidity  of  the  oil,  which  would  aliM]  mililali-  agaiusl  its  (W 
mcclianiitd  lamp*. 

"Till-  liird  oil  v!ag  mbjcctvl  to aunuurx'*  ■"  r'lrtrtl  (f'-of^i 

tJn^SC  [HiiutlS.        Il   WIL-   folllKl 

quantities  nf  the  two  tli:  ^^^^^^^^^^^ 

greater  than  limt  of  iJl^^^^^^^^B  '  l>"^"* 


I 
I 

I 


of  tlic  atimf  vfU-\i  inu>  tlio  iwo  l^uitLi  And  DOtin);  tlie  li«ij^it  to 
wliioh  each  ittivwlixl  in  a  ^ivvn  time,  tlitit  thf  itiiriiuv  nttnu-tiou  of 
tlic  ti)KTiii  wjL-  yrn-ater  tliuii  llial  of  tlif  lun),  or  in  •■ilicr  worIh  iluit 
tlie  mMvnstoiial  [m>wit  ■■('-■'jicriii  wiia  mmili  jriifilwlimn  itiiil  iil'  liinlut 
i>nli(iarv  t4^mpcmtim'>i.  TliLi  iiictJiiKl  was  aWi  cniiiluvMJ  in  olitiiiii- 
iuj;  tJir  relalivo  snrlaiv  iiltnu-l.inri  of  various  other  lii^iiiils;  we  sny 
iarfnct-  uttriK-liiiii  itiTilittil  iit'  I'UtiilliiritA',  tKHniise  it  wan  t'ouiiil  in  ttu! 
courve  uf  t\n-!H.-  ttivolipittuim  tlint  mln'tfinci^  whi<rh  liaii  iv^  (iipil- 
lurity  (that  'uf  Itwt  i-h-viitin^  (xju'cr  in  n  finr  tiilM-)  Iiiul  invatcr  (tovrvr 
in  nsotiiiUu^  in  tint  im'shi'!"  of  »  wick.  The  rclntivt-  Ihiidity  of  iho 
dificrrnl  oiU  >ft'Ai«  otkiaimtl  )iy  lilhn^  in  mt.iX'iinion  a  iH-ar-^UiiiKxI 
vvMM'l  wiUi  a  nnrniw  m-fk,  of  iiUnit  tlie  capncJty  of  ii  pint,  having 
n  Itoh-  ill  (111!  luwt^L  [Kin  nf  tiii-  lioitoin,  of  about  a  tfiilh  -if  un  im'li 
id  dinmeter.  Sutdi  a  vvssel  tillixl  with  any  ntiniU-r  of  |K-rfcot 
liriniils,  would  be  eniptiwi  in  the  same  time —  wJiaWver  their  njieeific 
gravity.  As  ut  any  given  horizon,  inertia  is  direetly  pr«>(iortioniil 
tn  icravil^-,  till-  huivier  th«'  liquid  tlic  irreater  would  be  the  povrer 
m|uin'<l  In  niovu  il;  hut  tlie  motive  jwwcr  would  Ije  in  proportion 
to  tliv  pn«*»n',  or  in  othtT  wonls  In  the  wx-ighr,  aixl  therrlorc  all 
pt'rtVit  lit]ni<l.-*  should  insm-  frvmi  tiw  sune  onli'i-  with  the  saitte 
velocity.  To  uwl  ttiL*  pri)tnwition,  eight  fluid  «Hinc«.«>  of  i-kini  iiier- 
cun'  iumI  then  the  xiiine  bulk  of  dUlillcd  wnu-r,  wen-  nllowitt  to  run 
out  »f  liu'  vi^»w!l  ;i1miv(^  nie»tinii«>l :  the  time  obw:rv*iHl  wilh  tii<-  xiune 
within  tiic  i>ejiri?st  !*iTon<l.  It  was  fouiitl  in  repwitiiip  tiiU  ex|wri- 
mpnt  fvith  sikthi  aiid  lard  oib  that  the  raptdity  of  tlic  How  of  th« 
former  excewled  considerably  that  of  tin  latter;  lh«  ratio  of  tiinp 
beiuit  iOU  to  1C7. 

"Tho  iveults  thus  fur  in  tlnw  investii^tioRii  wen.-  upjuireully 
flgainst  thi'  use  of  hire)  oil:  it  wits  oliw^ved  howe^-iT  that  i»  tlic 
experiniCTit*  on  the  (low  nf  the  two  oil.*,  n  \-arialion  in  the  time 
on.-urre<],  wliirh  (-oiiM  rnily  be  attributed  to  u  vnrinlion  in  th<'  loni- 
penitiire  at  whieh  the  experinients  were  made.  In  n'ltition  to  thifi 
|aiinl,  the  ellei-t  of  an  iiierease  of  the  temperature  above  that  nf  the 
Min<»pt)iTt>,  on  the  Aowing  of  the  two  oiU  was  obse^^■«l.  By  this 
i[i«Bn»  the  iniiionant  fart  was  elicited  that  as  the  temiierattire  vaa 
ilUTTti^^d,  the  liquiflity  of  tlie  lard  inernu>ed  in  a  more  rapid  dejnvc 
than  that  nf  thei§|>erm,and  ihatatthelempemtureof  nboutl^oO^  F. 
Miuidity  of  the  fonner  exi-wihil  that  of  tin-  hitter.  A  inmilar 
f"  «ii".'rinientps  whs  made  tn  Rpinl  to  the  mpidily  of  ii>oent 
in  the  wiek,  .'iixl  with  a  :*imilar  reniili.  \t.  aLint  the 
if  (hat  before  nHtitioiuil,  tin-  iiMi-tL-*ionnl  ])nwvr  of  tlic 
r  than  that  of  the  Mp-mi.  This*e  nsiill:*  wftf  r>'<'Og- 
lut  im])ortaiil  beanii^  nn  the  qiH^inn  nf  the  appli- 
as  u  lighl'hotiiM.'  illuniiiiunt.     It  otily  rwiuiml  to 
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be  buriH.'il  nt  a  hi^  tmiperalun';  and  a«  tliitu  oould  be  nadily 
oi>tniii<i)  in  the  case  of  larj^-r  lampti,  Otvrti  iippcurcd  to  be  no 
dillk-ulty  in  its  applkatioo. 

"Th«  previous -triaU  bad  been  wiih  email  Uin{»  wirb  xinulc  mluJ 
wiclu  ioHtead  of  tli«  FrwiMrl  lamp  with  bollow  buruM^  After 
Uteae  preliniinarj-  exptriou-Dt^,  two  lighi-houees  of  the  fit*t  order, 
■I  Cufie  Ann,  UiiaawiiUM'tt^,  M-puratvd  bv  a  distance  of  onK  900 
feel,  wav  M-l«-tMl  ag  iiffonlin^  f^'Xtvllcnt  facilities  for  Iri>'ii^  in 
acluul  btiniin;;,  iIk-  (xirrvetiNin*  <if  itic  c-onrlu»iuns  vhit^i  had  nre- 
VKKisiy  Ux-ii  urrivud  at.  One  of  tiuM.^  Itfilit-buuscs  was  supplwd 
witJi  apernimid  tt^  otlier  witlt  lanl  uil,tiK;h  lamp  bt-inf;  so  trimmed 
af  to  t-xliibit  tw  ^ivatait  rapacitv.  It  wa*  found  by  pboton]c?tric«l 
trial  liial  the  litiii)i  tiupptied  witli  lanl,  exuxiUtl  in  intvn^iiy  of 
light  iltatof  tliA  oiko  fiimtstied  with  spemi.  Tbi-  vx)H-nmcnt  was 
vudituucd  for  several  months,  and  the  relative  volonw-  of  tb<r  tm 
materials  mret'idly  olxtervMl.  The  quaniity  of  sperm  biinx-d  dur- 
ing (he  oontintianoe  of  the  cxpcriotcat,  was  to  that  of  the  lard, 
100  is  to  104."  * 

This  remarkable  8ii<wm  in  elevatJog  tlw  dii(]i»rufrul  laH  mI 
the  hi^lHi>t  rank  »i<  an  illuiiiinant,  wan  of  coiirm-  very  dnmn^n^ 
the  new  iiuintifiirUin-  of  colza  oil ;  and  att  more  clianMl>-ri^ii'  tribute 
to  thei-niTjri-ti''  Hkill  of  llenr)' could  be  otTered,  than  rluit  <->>ntJUDed 
in  the  following;  frank  and  manly  letter  by  ('oloael  (.'.K.  HtuiiiltMi, 
the  luaiiuGkcturer,  (who  by  special  iavitatioa  had  beeii  pn^viit  at 
several  eompctitive  nhotonietriv  trials,)  addressed  to  the  Naval  Sco> 
nUary  of  the  Light-Houw  Ikian),CommodoirejVi]drew  A.  Harwood: 

"FosD  i)D  Lac,  Wis.  May  16,  1868. 

"  Vtma  CouMODORE :  I  must  oonfttis  mv  great  disappointructtt  at 
the  result  of  the  vxpc-rimeDtB  at  Staten  Island.     It  is  however  not 
really  su  mucli  Lltu  liiiliu*  of  nuKMiued  oil, as  the  undeniable  excd-^^ 
lence  of  lard  oil  tw  ii  buruer.     I  am  satisfied  now  that  for  self-beaU^H 
in^  bm[w  then-  !.■«  no  nil  iliai  will  Ikmt  mmuHrison  with  lard,  but  i^^ 
am  eqiuilly  Mttiflfied  that  no  ivilm  oil  wilt  yield  a  U.-ttvr  result  than 
oun,  uiKler  exaetJy  the  name  UsitA.     W' e  Iiave  but  one  nioro  experi- 
■jnent  to  make  with  eolr^;  it  is  it^  extratrtioii  by  eheniiiul  di»puuv- 
ment.     If  tliii  fails  we  sliall  abaudtm  the  whole  bii^ioesit. 

"If  all  tilings  are  put  tog;ether,  I  think  tlie  following  staliMtH-nt 
will  be  alloweu,  to  wit:  Our  cx>lza  oil  of  this  year  is  equal  to  auy 
foreigQ  oolza.  It  is  better  than  any  we  have  heretofore  made.  Il 
ts  better  tlian  sperm,  or  any  other  buniur,  vxeepting  only  lard  oiL 
Our  failure  then  i;^  owinj;  to  the  supiTior  exwJteuw  of  lanl 
wliidi  under  the  jiurHist^-jit  invesligatiun  of  the  Baud,  has 
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shown  to  be  tiie  best  and  cheapest  safe  illuminator  available.  The 
Board  are  entitled  to  gr^t  credit  in  producing  this  result  It  will 
be  remembered  that  but  a  few  j-eara  since,  lard  oil  was  pronounced 
nnsoitable  for  light^house  purpot^ea;  but  the  perseverance  of  the 
Board  has  brought  out  the  fact  that  it  is  much  uxc  best  and  cheapest 
oil,  and  that  tlie  expenses  of  lighting  the  coast  and  harbors  have 
been  thereby  gre^y  reduced.  Surely  the  country  -at  large  should 
acknowledge  this,  and  give  due  credit  to  the  Board.  We  have 
endeavored  to  do  with  colza  what  the  Board  have  effected  with  lard 
oil,  and  we  have  been  unsuccessful  both  for  ourselves  and  the  light- 
house interest.     -     -    - 

"  We  are  grateful  to  each  member  of  the  Board  for  the  interest 
tiiey  have  always  shown  in  our  undertaking,  and  for  their  uniform 
kindness  and  courtesy.  Accept,  my  dear  Commodore,  for  yourself 
and  your  associates  in  the  Board,  my  warmest  thanks  for  your  many 
kind  expressions  of  interest,  and  believe  me 

"Truly  and  gratefully,  yours, 

"C.  S.  Hamilton." 


OBITUAEY    MEMOIR' 
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PROF.  JOSEPH  LOVERING, 


VKTK-riuMinKMT  ov  niK  ahxjuoak  acauxxv  or  Awnt  axd  ticujiou* 


JflHKPH  Hekbv,  vfho  vtti>  untied  with  liib  Academy  ok  iin 
Aamxiatc  Ffllow  on  May  26,  l*MO,  was  boni  in  Alljonr,  N.  Y,  on 
Den»ilMT  17,  I7U9,  un<)  dicU  in  W^iiiigton,  I).  <'.  on  Miiv  13, 
1878,  ill  Hk  plenitude  of  hin  y«ir>,  hi*  1u)h>»,  tuitl  hi*  hoiu>ni, 
Tbv  t^hiW  i»  always  father  to  the  man :  imt  titvrv  ww  imtJiiiifr  in 
the  chiKUHKNl  or  youth  of  Hcnnr  to  iinx-Inim  tin;  lufv-vnt  of  o«e 
whoM'  life  woul<l  Ik-  a  bkwtnjf  to  mnnkiwi,  uiil  wlxitic  dtwih  woiilil 
be  iV-ll  wa  imtionV  kw*.  Diwwwlwi  fnun  Si^iic-h  ajicrsJor*.  wh« 
had  recently  iinmi^nUwl  to  thi^conntry.UM)  iwing  hi»  fatlinr  at  an 
early  ago,  ix?  |kmvc1  ii  hrgtr  [<art  ol'  hin  youth  uiuler  lh«  tmv  of  hiit 
inat«nial  irrandimittK-r,  iit  (.Jalway,  in  K«nilOg»  t'ounty.  Hctc  1k^ 
attendetl  tliv  ()i«tri<.-t  M-hool  tintil  he  wn«  t«n  yvtn  old.  Thtm  he 
ira.4  taktm  into  »  Hion:-,  whcn^  he  mok  tr<^ii<l  kindly  anil  allowed  to 
be  pnM-Jil  at  ilii.^  iidcnuHtn  M^on  of  the  whixil.  Obiainiiifr  acoftn 
to  the  village  lihran-,  at  iimt  by  accident,  aftcrwardn  by  sti-nlih,  aiul 
flnallv  bv  prmil-f ion,  h*-  n'Vflled  in  an  ideal  world  of  fif-tion,  and 
perluiji^  i-ultiviit<.il,  niMi.inM'i()tii<ly,  tliat  tJuidly  of  inuigi nation  whirh 
served  him  a»  ll»e  inttTprrtw  of  Nalure. 

•  the  agv  of  about  fiftwn  Ht-nrj-  n^um"!  lo  AnwiiyundcnttTwi 
hmaker's  shop  as  an  apprentice,  NVItatc\'rr  knowlidgo  of 
roeRhanirini  and  dfli<noy  of  touch  wfrv  tliu«  acquired  v/vrv  not 
thitnni  Hwuy  n{Mjn  oim-  do4in(^<l  to  pliui  anri  han«ll<-  the  □!«■  appli- 
ances of  phyvii^tl  rtmvrrh.  An<l  yet  his  hturt  wiiii  not  in  the  new 
oocnpotion.  Theittiigv,  U^fore  tbv  Mcoea  an<]  behind  tW  scenes; 
private  thmtrknlit;  a  club  of  «nateat«  of  w)ii«fa  be  was  prcsidpnt, 

(•  Report  Ot  til*  CVUDcil  ot  lb«  Am.  Aodctnjr  of  Atla  and  griwua^  Mf  >.  MIlI 
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and  for  which  he  wrote  and  artwl  tragedy  and  comedy, — abeorbcd 
bia  time  and  thoughte.  All  who  have  seen  and  admired  the  refined, 
intellectual  laee,  and  the  erert,  dij^nified  forra  of  the  ripe  philoeo- 
phiT,  can  easily  inin^iuc  Uic  aikhit^  ol'  the  young  aspirant  for ' 
dramatic  distinction  wh(-fl  lheM>  (-harms  of  jierson  and  mind  wen 
decked  in  tlie  beanly  of  yonlli:  tlic  »elf-i>ot«f^i<>n,  tli<-  repoee,  and 
Uh*  ^race  of  this  exjioniKler  of  pliyxitid  ttHeiiiv  alone  remained  to 
tell  of  his  (diort-lived  ecocntricily.  Thosi'  readers,  who  allow  the 
niyl.litoal  apple  to  divide  with  Ncwioii  the  ^lory  of  u  gn^l  diseoven-, 
will  listen  eagerly  to  the  statement  llinf  tint  tliealricBleareer  of  young 
Hi-iiry  was  ttuddejily  arrested  by  his  uiTi<)eiitnl  cnnxintOT,  daring  a 
brief  illness,  with  Dr.  Gregory's  jHipuIur  IcK^turt^  The  literal  truth 
of  the  story  is  not  questioned ;  for  l*rof<»sor  Ht-nry  himself  believed 
it,  and  reverently  cherislied  the  precJons  volume  to  tlie  last.  Such 
however  was  the  oocasioD,  but  not  the  cause,  of  his  dedicating  him- 
self lieJiceforth  to  science.  Innumerable  ai-t-ideiils  of  a  similar  kind 
hiipimii  to  every  tmn,  but  not  with  tlu*  name  nwiit.  Man,  wpwially 
Mieh  a  man,  is  not  the  i^mtioa  of  any  accident.  The  inspiration 
eonicK  from  v^nthin :  it  is  the  iiiibiddcii  thought,  and  not  the  external 
cveattt  with  which  it  is  asso<:iutc<l.  Siii<l  a  great  iliviuc,  "If  you 
say  that  man  is  the  creature  of  cin'umstanci«,  it  must  be  with  the 
Uuderalii.adiDf;  that  thr  gr<^»tcet  and  most  efri>ctlve  of  these  nroom- 
stanccs  i»  //«•  man  ktmnclf." 

Bidding  farewell  to  tJie  stage  and  his  theatrical  companions, 
Henry  n-cnt  seriously  to  work  to  i'omplcte  his  cdutntion ;  at  first  to 
an  evening  school,  then  witJt  an  itiiH*Taiit  |H^ag(^uc,  and  finally  in 
the  Aibuny  Acudeniy,  where  be  was  suc(%esivcly  pupil,and  teacher. 
Next  he  will  ](rivute  tutor  in  tiie  fiirnily  of  tliC  patroun,  devoting  bis 
leisure  to  the  intudy  of  matbeinatii:^,  uimI  siil>jtr<-ts  whkb  would  fit 
him  for  the  nmlical  profitviou.  In  1826  he  made,  iti  connectiua 
with  Amos  Pxttoti,  the  survey  for  a  rwid  «crce«  the  State  of  New- 
York.  Ill  tbii*  work  be  displayed  so  mucJi  energy  nod  ability  that 
bia  friends  liopt.\l  to  find,  or  to  crtute  for  him,  a  pi-rraauent  ixMtion 
as  engineer.  But  ibe  Htate  failetl  to  r(»|K>tid,  and  Henry  rvturoed 
to  tlie  Albany  Academy  as  Assistant  tiarber,  and  in  182d  as  Pro- 
ftgtuiT  of  Matbemat  i<8. 

Only  a  few  yrars  luul  elapst-d  sinoc  the  auietiue  of  elwtricity  had 
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tiiken  a  dcw  deparUirc  iiiidi-r  lli<>  name  '^r  elertftHmnfnietliin. 
Oereted,  of  Co[>cii)tngeii,  liail  kiiiilk-<l  tliv  flume,  wliiiJi  pafSMl  mpklly 
from  hniid  b>  huid  iimoiit;  ilic  :«c.i<n)Ull<-  workoni  ol'  Kitm|M^  until  it 
(tuIminAted  in  llit>  s(>lt-iiilid  gtiticmlimiion  «(  Am|i^n'.  Thi.i  wntU 
era  (Xiiitinciit  tjiiiy  Imvi;  inrii  tmnly  in  wi'l«>niin(;  tlw  bright  liglit 
in  the  cast,  but  th<^  n'!<i]H>nM.-,  wlii-n  Riv«-ii,  wiut  ii»t  ■  lire,  Ixit  a 
oonflagnuion.  ProffSMir  Hi-nn'  lot]  in  tht>  ru'w  lim-  nl'  pltyHual 
weeareh  wiUi  u  »eJf-i>iirii  ciiUiUMiL'tni  wliii'li  seven  )iour»  of  diiily 
ing  io  nittlh<!Hiutii«  ctMiM  uut  cxtinpitjih  ur  cool.  Th«  limits 
tlili  nnti(»  forbid  »  Icu^'th'-nijil  Miilcincnl  of  lii.t  coiitrilxitionK  to 
elcL-iro-nui^ntitiKni.  Bnl  iIh'  fvrtilt-  ]iniMH|>le  ivIiHi  tu-  dcilutfd 
fnmi  Ii!k  irx|ifriincntH  must  not  be  pfuawil  ovrr  in  mIvrov.  Ha  dis* 
tinctioii  iM'twi-^-n  ifuantitt/  ini<l  inlrrwUii  niJi(^fbt,  iiiid  M.ws'n 
gitantiti/  und  inlrtmiti/  iHitlvrins  (tliuu(;li  now  ditft-rviitly  i>X|)lTWc<l,) 
tuU-importsut  lUid  of  numifold  apjilicatioiiw.  Kverr  rjcppriment 
with  4'luc:tn>-mignetism,  iii  iJiP  lidjoratory,  in  tin-  iK-tHn-^mnm,  oiul 
iu  till;  iiriH,  a  H  Mioctws  ur  a  loilun-  in  |ini|>ortioii  an  llilt  kw  bi 
obeyed  or  ipiorcd.  If  tliw  tluM-ovcry  Imik  linkiil  Frofei^or  Henry's 
ttamc  will)  Uii:  IvU^raph  tAjH-rt:!!!'. ,  n  i-  Kiiuiiw^  ilml  vn\n  the  greAt 
probk-in  iif  thv  hntir,  —  uttwtlv'il.unU  .l->  »>iiu-  mi|i[)omiI  unntlx'able. 
It  is  not  «aey  to  dmw  tlie  dividinf;  lino  bi-twi^cn  tlie  merit)'  of  tlic 
difioo\'erer  and  the  inventor,  when  oue  follows  doeely  npon  the  licvl« 
of  the  otlier.  Profiseor  Henry's  contribution  to  the  final  trium|»h 
WSH  lar^,  and  brilliant,  ami  indLtpcnsable ;  hut  it  was  not  all- 
Buffioient.  An  alphabet  waa  vrantitig;  a  sustaining  hotter^*  must  bo 
invented;  moreover,  ujnan  must  appmr  with  a  aipueity  for  btisl- 
i»eftfl  ainl  a  (y>urage  bom  of  hope,  witJi  no  original  know  kiijie  of  tlte 
familiar  lavt-^  of  electricit>-  but  with  an  easy  absorption  of  tl>e  M-ieom 
of  other  men,  who,  by  a  hap]iy  eonihinnltoii  of  experimenlnl  <)i-%'irf9 
■ud  ttie  devotion  of  yaus,  might  tinnlly  nehicvc  a  gnuid  <-nniRH-r- 
ciol  8uc»(w.  In  view  of  I*n>fi.wor  Henry's  additional  (-onfjiie*!*  in 
llw  r^idiii  of  |i[iys(i»l  n'Miin-h,  nHenne  will  ever  rejoice  tJiiit  he  vtru* 
not  hinuMtlf  d^Mclefi  by  the  inviting  pra(i|M<c(  of  rieh4«  aiw)  popular 
iipphLiiM' ;  thai  lie  renoun<<Gd  the  fruilti  of  in\'(>ntinn  when  ibey 
H^Be  idmoiit  witliin  his  grasp;  that  lie  preferred  to  any  short-lived, 
iMtc<ii'i<^  dixplay  the  ehunoc  of  shining  for  evi7  itn  n  star  iti  the 
Upper  heaven^  with  Agaasiz,  Cuvier,  and  Faraday. 
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Lfoyal^  to  the  devotees  of  scientific  research  does  not  demaod 
any  disparagement  of  the  usefulness  or  the  genius  of  inventors.  If 
the  former  enlarge  the  area  of  human  knowledge,  the  latter  contrib- 
ute to  the  civilization  of  the  race.  If  there  are  Individuals  in  one 
class  who  think  only  of  their  pecuniary  success,  the  other  class  is 
not  without  examples  of  those  who  mean  to  achieve,  even  if  they 
do  not  deserve,  a  high  scientific  reputation.  It  is  not  incumbent  on 
every  scientific  man  to  think,  with  Cuvier,  that  he  must  abandon  a 
discovery  the  moment  it  enters  the  market,  —  that  its  pradjcal 
application  is  of  no  concern  to  him.  Xo  one  certainly  has  a  better 
right  to  the  fruits  of  this  application  than  the  discoverer  himself. 
Inventors  may  sometimes  stumble  on  good  fortune;  but  the  rich 
prizes  are  comparatively  few,  and,  on  the  average,  they  are  dearly 
earned  by  years  of  severe  thought  and  anxious  waiting.  No  grave- 
yard holds  so  many  buried  hopes  as  the  Patent  Office  at  Washing- 
ton. Since  the  first  introduction  of  the  telegraph,  discovery  and 
invention  have  advanced,  hand  in  hand,  over  continents  and  through 
the  ocean,  leaving  the  world  in  doubt  which  to  admire  the  most, — 
the  conceptions  of  pure  science,  or  the  exquisite  mechanism  in  which 
they  are  embodied.  If  on  one  oorasion  this  harmony  was  disturbed 
by  the  repudiation  of  an  indebtedness  which  had  often  before  been 
freely  acknowledged,  the  ingratitude  was  rebuked  by  the  indignant 
voice  of  science,  and  the  just  claims  of  Mr.  Henry  were  established 
on  an  impregnable  foundation. 

It  does  not  detract  from  the  merit  or  the  originality  of  Professor 
Henry's  early  discoveries  that  the  same  ground  had  been  covered  by 
Fechner,  in  a  work  published  in  1831,  and  that  both  had  been 
anticipated  by  Ohm's  experimental  and  mathematical  analysis  of 
the  galvanic  circuit,  which  dates  back  to  1827.  For  Ohm's  little 
book  of  that  date,  which  now  shines  as  a  foreland  light  for  the 
guidance  of  all  who  explore  in  that  direction,  was  known  only  to  a 
few  in  Germany,  and  was  unknown  in  France,  England,  and 
America  at  a  time  when,  if  known,  it  might  have  illuminated  Pro- 
fessor Henry's  rcsciirchcs.  At  a  later  period,  Pouillet  published 
the  results  of  his  own  exjK'rinients,  without  kuoiving  that  he  him- 
self had  Ik-cu  autici|)att'(l  by  Olim.  The  father  of  Ohm  had 
intended  liii?  son  for  a  locksmith;  but,  unlike  Henrj-,  he  did  not 
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«v«ii  begin  his  spprentiowhip.  He  ptintw^  bin  studies  to  the  verge 
of  starvation;  his  tM^atitl  liroiii  wurkwl  while  liix  body  diiveir*! 
befon  a  l]rck«H  stow,  often  eovf^nxl  with  ice.  Hts  tmuk,  wiiivh 
placed  bim  before  bts  drnth,  in  1864,  umoiij;  Ihe  ^^reaUvt  of  (ier- 
tnau  physiciEte,  was  txildly  n-coivod  by  hi»  mlk-agtu's  in  tliu  ColU^' 
of  JetiiiitK,  St  Cologne,  On  the  eontroiy,  Profcaor  Hwnnp-'*  itoog- 
nitinii  w-iL-i  ])rniupt  and  s\'tiipiit]ii.-tic,  at  homu  and  abroad ;  at  a  Hiiifclfl 
botiiwl  he  LWiiii*  I"  the  I'ront,  and  thfre  lit-  aiwayt*  rtmaiii«l. 

Id  183S,  Professor  Henry  removed  (o  Princeton  to  fill  tlie  ehair 
of  Niitiiml  Pliili»opby  in  the  Coll*^  of  New  Jereey.  Here  he 
found  :<yni|>(itlii/.ii)^a.'*K)(!iatef<,c'ougeiital  duties, and  Uie  opportunity 
for  oriF;itiiil  ni^timb.  On«  year  eftplicr  Fanday,  already  widely 
known  In*  hU  eli<-riiiMd  di.'^coverii'ii,  ap|>cfired  ujton  the  field  of 
(>x|M-riHK>iitJil  electricity, niid  immediately  l)emnie  tlie  nioet  conspicQ* 
ous  li^trt  ther<>on,  tlie  trirnoRiire  of  admiring  eyef  in  every  land. 
His  divovei^'  of  indtieed  iTitrrcjitH,  an<l  of  tJic  evolution  of  eU^o* 
tricilv  from  nin^iet-s  marked  a  new  eja  in  the  peience  of  electricity, 
eliieidating  fncts  which  had  delieil  tlie  ingenuity  of  Arago,  Her^eliel, 
and  Babltage,  creating  the  scjenee  of  magneto^Iectricity  u»  the  oop- 
TvhitJve  of  cleetro-magnetism,  and  justly  elaimiiig  for  its  In^t-hom 
the  Hpletidorii  and  vn:>nderH  of  the  Ruhmkor0'  eoil,  the  Gramme 
manhine,  and  tlie  telephone.  Henry  BUpplementcd  the  work  of 
Famday  by  his  owti  discoverira  of  the  erfra-ourreut  in  tlie  primi- 
tive circuit,  and  of  induced  currents  of  higher  orders  in  as  many 
adjacent  circuits.  He  also  succeeded  where  Faraday  had  double 
about  hifi  own  cxperitiieuts;  vis;  in  obtaJnii^  anetjuivocal  iudi(»- 
tioniii  of  similar  in<luctioii  in  iIk  momeotaiy  panagv  of  electricity 
of  high  tetision;  proving  also  the  oscillating  diacbarge  of  the  Ley- 
(l»Mi  jar.  Numerous  experimeuts  were  made  on  indiK-tion  by  thun- 
deiM'loudi*,  and  on  atmctipheric  eleetricity  in  genoraJ,  by  means  of 
laiidem-kites  and  lightning-rods. 

NobJli  and  Melloni  had  widened  and  deepened  the  foundations 
(if  titermotio^,  unveiling  new  and  iotimnte  analogies  bccneen  radiant 
light  an<l  heat,  and  enricliing  phywioal  cabinets  with  many  noveltiett, 
esperially  tiie  thermopile  and  the  galvanometer.  Hetiry  took  advan- 
tagc  of  tlie  new  instrnments  for  measuring  the  heat  of  diflereiit 
parts  of  the  ttuti.     Scn-hi,  the  late  astronomer  and  meteorologiM  of 
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the  Coll^o  BoDuuio,  diBtinguished  ae  tiie  foeter-brotiier  of  Victor 
EmmaDuel,  but  more  as  the  giited  ezpoander  of  solar  phTsics,  owed 
his  first  inepiration  in  science,  in  his  yooth,  (for  he  died  in  1876,  at 
the  age  of  fifty-nine,)  to  Heniy,  whom  he  assisted  in  these  experi- 
meat&  Doubtless,  other  young  men,  if  they  could  be  heard,  would 
confess  to  an  equal  enthusiasm  for  science,  caught  from  the  aarae 
high  example.  But  the  multitudinous  productions  which  iaaoed  in 
rapid  succession  from  the  prolific  brain  and  pen  of  Seochi,  without 
the  adventitious  reinforcement  of  imaginary  cases,  justify  tuxl 
demand  the  aasertion  that  what  Henry  led  others  to  do  is  secOTd 
only  in  importance  to  what  he  did  himself-    -  ^ 

More  than  fi%^  years  ago,  a  litUe  book  was  published  Doder  the 
fascinating  title  of  "  Philosophy  in  Sport  made  Science  in  Eamcst" 
Of  the  many  ingenious,  complex,  and  costly  instruments  of  research, 
has  any  one  been  richer  in  its  revelations  to  science  than  the  diild's 
eoap-bubble?  But  where  the  child  saw  only  an  evanescent  displaf 
of  colors,  Newton  read  with  mathematical  clearness  his  celebrated 
theory  of  fits  of  easy  transmission  and  reflection,  and  Young  aeir 
sured  the  constants  of  the  undulations  of  light.  To-day,  the  mioo- 
scopic  molar  or  molecular  motions  of  the  telephone-plate  are  ttiuu- 
lated  into  visible  speech  by  the  colors  of  a  sympathetic  film  of 
liquid  in  the  phoneidoscope.  In  1844,  Henry  experimented  with 
this  every  ready  minister  to  the  delight  and  instruction  of  all  sg^ 
so  bcuutiful  but  a[)pareutly  so  tender,  and  found  that  its  cohedoo 
and  its  contractile  force  were  those  of  a  giant  if  its  own  thinoe* 
were  made  the  standard  of  measure.  Thus  was  opened  an  avenoe 
into  the  study  of  molecular  action  which  Plateau  has  extended  and 
embcllishod  with  tlic  most  varied  and  original  experiments,  not 
disheartened  by  the  total  loss  of  eyesight:  finding  by  the  way  a 
beautiful  experimental  illustration  of  the  cosmogony  of  La  Place, 
and  building  architectural  forms  out  of  liquid  films  as  if  the?  haa 
the  cohesion  of  marble. 

When,  at  the  close  of  1 846,  Proftssor  Henry  left  the  quiet  walks 
of  the  Academy  for  a  more  public  career  in  Washington,  in  obedi- 
ence to  the  summons  of  the  Brents  of  the  Smithsonian  Institution, 
though  all  applauded  the  wisdom  of  tlie  choice,  not  a  few  r^retted 
the  sad  interruption  in  his  scientific  life,  already  rich  in  performaace 
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aad  bi^ht  with  die  protDiae  of  more  aod  perhaps  greater  diBcov- 
aicf.  Tbet«(Tili(ie  »?eiaed  to  be  too  great  to  demand  of  sm^ooe  m 
M  rouiitr}'  whrn^  tJie  iaMe  and  th«  oiraital  qualificatioiiH,  comhin^xl 
wrtli  tl)i*<>{>|inrtiiiiitv,  tor  ori^nal  n^urtfli  uru  rare.  If  Pmti^^tior 
tlvnry  luul  n'niaineil  at  PriDoetoo,  he  would  ci>rtaii)ly  have  n<lded 
utliiT  ji-wi-Jh  to  1)18  cTown:  would  it,  Itowever,  liave  lihoae  more 
briglilly  tlian  it  uow  shines?  When  pQsterit;i'  tnabm  up  its  verdict 
oti  lii;t  cliiiin  to  it»  gratitude  and  remembrance,  his  disoovenes  will 
not  be  counted,  but  weighed. 

On  tiiP  otlier  hand,  no  friend  of  tirienoe  («n  oontemplate  with 
uomplnoi^iu^'  tJie  pottsiblc  altenialivat  if  the  Itegcoits  hitd  come  to  a 
diflt-n.'nt  ch(Mi%,  or  if  they  had  been  defeated  in  their  fipAt  selection. 
Lhoratiim  or  seieuoe;  {wpiilar  lectures  or  origiua)  resi-amh;  the 
diflbfliou  of  old  truth  or  the  disooven'  of  new  truth;  a  national 
Ubnuy,  a  national  university,  or  a  national  museum, — oach  hud 
warm  mid  infliH'ntial  advotates,  Profeasor  Henry's  ])Ian  of  organi- 
mtioii  Ixsirs  the  date  of  I>e«rinber  8,  1847,  and  was  adopted  by  the 
I{t:frcii(tt  on  the  I3th  of  December.  It  took  its  d«|iarture  from  the 
words  of  tlie  founder,  viz:  an  aitabliehmmt  for  the  inereaae  and 
diffwri<m  of  hioirledgt  among  men ;  and  it  emphasised  every  word 
of  Hw.  pn^tnant  sentoire.  Not  solfiDoe  in  its  reetrioted  sense,  but 
koowlMlge  was  to  be  finst  inrrcasul,  then  diffused  world-wide, —  by 
the  endowment  of  resuu%h;  by  tbo  publication  and  liberal  distri- 
butiuii  of  eontributiuns  to  knowU'dge,  which  may  have  little  value 
in  tliii  iitarki-t,  but  which  are  of  transcendent  imjiortance  to  nmn'a 
ralturvandcavilimtion;  by  clabomte  reports  in  i^iedal  departmunta, 
in  wliich  the  koown  would  be  separated  from  the  unknown  for  the 
benefit  of  new  explorers;  by  the  translation  of  writings  othervriae 
ioBCCWBJble  to  most  students;  by  opening  a  highway  along  which 
lh»  ourrvtrt  literature  and  scivncc  of  tl>c  day  could  easily  pahs  from 
•uiatJuL'nt  to  oontinent,  and  rvacU  their  remotest  comers.  'Diixaoher 
id  <albolic-  H'hemi',  in  literal  folGltment  of  the  will  of  Smitlinon, 
lem  diLKzling  to  iha  popaEar  imagination,  and  enlisted  a  .imaller. 
'Onierical  support,  than  rival  propositions  whicji  were  more  on  tho 
'****  W  thv  averse  understanding.  Because  these  onlagonii'tJo 
pHU  Harrowed  the  enjoyment  of  a  bene&ction.  lilaelf  alMolutrly 
tfjftWefBti,)   to  a  small  oommunity,  they  secured  a  looal  inllucni'o 
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which  threatened  to  defeat  the  comprehensive  views  of  the  Seaeixr/. 
These  views,  recommended  by  their  reasonableness  and  indorsed  by 
individuals,  academies,  and  societies  of  science  and  learning,  had  ■ 
tower  of  strength  in  the  high  scientific  reputation  and  the  weight 
of  character  of  the  Secretary  himself.  Winning  and  perauasive  in 
his  manner,  he  was  inflexible  in  his  porpoee. 

Experience  ha«  proved  the  truth  of  that  which'  was  the  conten- 
tion at  tlie  time;  viz:  that  universities,  libraries,  museums,  lectuns, 
because  they  confer  local  benefits,  will  never  lack  endowmeutB, 
whereas  the  Christian  world  had  waited  eighteen  centuries  for  s 
large-minded  and  large-hearted  benefactor,  whose  bequest  weib  ill 
knowledge,  existing  or  to  be  discovered,  and  whose  recipients  weie 
all  nations  of  men.  Slowly  but  steadily  time  has  revealed  the  wis- 
dom and  foresight  of  the  Secretary;  individuals  and  communitiffl, 
in  increasing  numbers,  have  felt  the  benefits  of  his  administrstioa; 
the  Government  of  the  United  States  has  known  where  to  locA  ft* 
impartial  advice  on  matters  outside  of  its  own  knowledge,  in  dmci 
of  prosperity  and  also  in  its  darkest  days;  and  now  all  opposition 
has  died  out;  and,  af^r  a  trial  of  thirty  years,  no  one  probeblf 
desires  any  thing  better  for  the  Smithsonian  Institution  tlian  that 
the  i)lan,  so  wisely  conceived  and  so  faithfully  administered  by  the 
first  Secretary,  should  continue  the  abiding  rule  for  his  successore. 

Moreover,  tlie  plan  of  Professor  Henrj',  cosmopolitan  in  its  ga>- 
graphical  embrace,  did  not  sacrifice  the  interests  of  the  unborn  W 
those  of  the  living.  He  would  not  allow  the  hopes  of  Smithaon 
to  Im;  frustrated  by  lavishing  upon  a  single  generation  what  was 
intended  for  all  time;  or,  what  is  worse,  sacrificing  both  tJie  present 
and  the  future  upon  the  altar  of  an  ambitious  architecture.  Ex- 
amples abound,  if  experience  is  all  which  men  need,  of  fatal  8lui>" 
wrecks  on  these  alluring  shores;  of  endowed  churches,  collegf^r 
observatories,  laboratories,  libraries,  which  have  nothing  to  show 
but  a  mass  of  masonry,  lacking  in  the  highest  beauty  of  art,  (fitnew 
for  its  purpose,)  however  much  it  may  please  the  eye,  even  if  ti"* 
merciless  architect  had  left  any  thing  for  adminjstration.  The  rigid 
rules  of  science,  unqualified  by  good  common  sense,  may  work  « 
disaster  in  matters  of  business.  The  consummate  niathemBtiav>i 
La  Place,  onmipotent  in  the  domain  of  physical  astronomy,  whw 


3EOIICE  RT  psor.  J.  uavKanm. 


435 


I 


I 


,  appQiDlal  hy  Napotran  I.  tn  ■  high  oAn  of  ttate,  ■WMwplM  Ift 
cam-  lite  k«s  of  tiw  intinibsitiuil  nUcnlwt  into  tm  adnusteatioa, 
and  Ailed.  StU  a  few  nii-n  (iT  lirilliiuit  inirllt«t,  naHm  iiT  ttwuefat 
and  of  ihc  pen,  have  pri(li>H  iticatM-Kv^  nn  u  rhildlilce  aiinfitKitv  in 
tlw  mv»  of  tbp  world.  If  Pinffwor  Hniiy  hat)  bm  odc  of  iIm^ 
muc-ii  WTiukl  hsrr  bfoi  fbr^voi  to  h»  tmnntr  of  porpow,  to  tm 
lo%-e  <>r  tmth,  and  !•>  the  iucnm  with  which  be  )iad  man)  bcr  in 
her  ai>»i  «M^-t  i^nvmt'.  Tbrrefurv,  it  in  tM  the  kaM  of  his  tri- 
mnphs  thut  he  did  ouc,  in  iniitntiou  (rf*  an  n)d  iit4naiMtiN'i ,  walk 
into  a  pitiall  on  thin  Iowit  nutli  whili-  i^ucin^  into  the  ileptln  of 
i|noe.  He  nmU  nnm  witli  tlnienou  Ihntugli  the  ooivvne  of 
ill,  Iwi  tbr  f«M  of  both  wnr  firmlr  t>lantMl  aa  the  gfmad. 
'.I  judk-i<iu»  M-M>.iD  <if  i-xfM-tKlitumi,  ki  tM^-ntial  tn  iho  per- 
il ]inct|i^rity  of  the  InuitutkiD,  jiut  to  fthsrar  tbv  ahon-^bud- 
and  the  dhort-cofBUif^i  of  many  pntfevKl  Hnandas;  and 
exempliEed,  by  anticipation,  ihr  nw^id  pmdticu  of  the  Holtz  and 
L«ddiiidiM.'tioainaclifaM»,tnwhi<-bnlrifli»gm[>ital()f  w^H-tovoted 
ekctrictiT,  thv  income  of  wfaic^  in  piui]y  fft-at  and  partiy  nved, 
Jidda  an  ample  retttrn  for  xite  [XWM-Jit,  and  bv  the  law  of  rompoaod 
inicptnt  aeenre^  still  more  brilliant  r«sulti>  for  the  liitiuv. 

When  PrrtliwHir  Hi-nn'  It-fl  I'riniMou,  be  knew,  and  his  fiSends 
knew,  thai  be  nioM  leave  behiixl  bim  the  object  of  hU  hi^»et 
ambition,  rix :  tbi^t  iiiidiiiturbed  and  thi*  uniMb-ntaliniu^  §ludr  of  (be 
UDloldin^  laws  uf  the  toalerial  univerw.  But  he  did  not,  and  h« 
txMiM  not,  niMium-ft  the  ^rit  of  ind^iendeni  research  whith  bad 
made  him  ythid  hi-  vrm^  Ai^  np^airliiiiity  nfli-nil  in  the  dist'haiye 
of  hi.H  iifFiciul  dtitiw  Ih-  iiuuiifi^nl  tliiwnjiirit  liin)i«-ir,and  nomnuuii- 
<aled  it  to  otbcm.  Ht»  kiiumI  report  to  the  Board  of  Regenlft,  for 
I84S,  t^bibitx  t)w-  |>n>tii{>tni:M  with  whidi  be  hod  onneeived,  and 
be^u  to  exec-utc,  the  pr<))<9-t  of  tovering  the  United  States,  and 
e^-entually  the  North  Anieriinn  uontinent,  with  a  Oft-worfc  of 
raeteoruio^<iil  stntionii,  wbich,  with  the  farilitips  of  the  tek^rapb, 
yet  in  its  infiuin*,  would  prove  a  iierenuial  bleasii^  to  oonunove 
and  agriculiun- ;  and,  by  oon.'v>lidating  the  ecaltETed  effi>rt&  of  emi- 
nent menorologiUB,  (amon^  whom  CofBn,  Espy,  I>nciufl,and  Guyot 
were  oonapicuow,)  throw  some  light  on  th«  law  of  storms  and 
meteorolog)'  Id  general.     In  the  Patent  Office  Report  for  18d7,  be 
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gsre  bis  views  of  the  relations  bi-tn'oen  nii-trorulofi^'  And 
tiuo.     Ill  diis  uiu]  oiIkt  wave,  tliu  ScniUuKHiiun  IntttitiKioii  Ims  bocn 
a  hot-bed  fur  otarting  unci  Duraint;  nvvr  pn^«!ls  in  tlieJr  dun 
intan<-y  and  wvakncs?.     After  they  havp  outgrown  ite  accom: 
datioDB  and  proved  tbeir  luttfiiloces,  they  liavo  been  adopted  by 
general  GovvromcDt  and  traaeplant«d  to  a  rk'hvr  soli. 

For  many  years  Profeawr  Henry  bas  been  a  coospicaocu  fij 
not  merely  in  scientific  ciidte,  but  in  the  full  vkw  of  ihv  publi 
bis  nanie  and  liie  oo-operation  bsve  been  in  constant  demand.  Kf 
naturally  gravitated  to  phuvs  of  lioncir  wbich  were  often  placot^ 
additional  lalwr.  Men  of  leisure  have  no  time  to  give  to  occasioiiil 
calla  upon  tbeir  p*il>lic  spirit.  Tbe  hard-workers  must  aUo  iotD 
tlie  extra  work.  PnitViisor  Hejin-  was  no  exception  to  this  nit. 
To  tlie  day  of  hiii  deatli,  he  tilled  positions  of  trugt  and  Ke}M»i> 
bili^,  with  duties  suRicient  In  cru^  an  efleminate  man.  But 
Mcnied  to  kA  lightly  u|>ou  ohouhlei^  whidt  (sustained,  beeidt^ 
wd^tof  a  great  institutiou.  His  mind  was  ever  in  a  staU 
piokaiged  ten»on ;  but  it  kept  its  balance  under  these  distnctioii^ 
u  do  the  rings  of  Saturn  amid  the  mnltitndinous  disturluKO!  <^ 
ita  satellites.  Often  he  wailed  for  the  leisure  which  never  oams to 
liiiu,  when  he  might  write  out  for  publication  scientifio  oonunnii- 
catiouR  whi4!h  he  hail  made  jrom  a  brief.  He  w»b  President  of 
.\meri(un  .4c*«oeialiuu  at  ilH  st-eoud  meetrog,  in  (\unhridge,  tn  1 
He  gave  the  usual  addrt«M  of  the  retiring  Pre^iidt'til  at  tbo 
nit<>.tiug,  in  New  Haven,  but  it  wa.i  not  printed.  He  was  V 
President  of  the  National  Academy  of  Sciences  in  IS66, 
Dr.  Bat'^he  as  Prc^dent  in  1868,  and  died  in  office. 

Tlic  moett  responsible  and  tbu  most  onerous  of  the  gntuibxi* 
vices  whicli  he  gave  to  science  and  the  country-  wen-  rendurttl  ifl  W* 
capacity  of  member  of  tbe  Light-llouso  Bixinl,  uf  which  be  ** 
for  seven  years  the  chairman.  Thu  sulvtituliun  of  Ivm^ui  for 
rors  iM^n  the  revolution  in  [ighl-houscH;  bol  lens  i-r  tnim*, ' 
out  tli<-  light,  is  no  better  tlian  a  staam-ciigiiiie  witJH<tii  ■'Xi-aa- 
itKKjuer  jirujudiw  by 
by  (ixcliaugliig  fjn-nii  nil 

the  distWViTV    ■•C  ri    iii'U  
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S^pathy  of  the  unscientific  «>ramunity.  Thm-  are  times  when 
wxlantB,  rhronomotcrs,  tablc8  of  the  nioon,  and  exto  light-houan, 
«re  of  DO  avail,  and  an  impenetrable  veil  of  darkneas  shuts  out  the 
mariner  from  the  lights  of  lieaveu  and  earth.  Itut  whnt  if  opaquu 
to  light  may  be  piert-ed  by  sound.  The  experiment*  which  hftvc 
be^  made  by  1  Ienr>'  in  this  eotintry  and  by  l^"^^'^  '"  I^Dglawl,  id 
their  official  capacity,  on  the  fog-penetratinp  power  of  thefts-horn, 
fog-bell,  tlie  siren,  the  sleam-wliistle,  nnd  cannonuding,  have 
interesting  questiane  in  science,  to  which  different  answen 

.■e  Ikwi  given ;  but  the  facts  remain,  above  controverey,  to  interact 
gm'cmments  in  the  bist  way  of  supplementing  optical  signals  by 
acoustic  signals.  These  last  in^'cstigations  of  I'rofeasor  Henry,  to 
which  it  is  feaml  he  was  a  willing  martyr,  will  aln'ays  have  a 
pathetic  interest  for  those  who  knew  and  loved  him. 

It  has  been  the  aim  of  this  notice  to  place  in  strong  relief  a  few 
of  tiie  salient  points  in  the  inlellectuat  life  of  Henry.  Any  state- 
ment in  detail  of  the  accumulations  of  his  long  life,  in  the  way  of 
exporimeut  or  deduction,  must  be  very  voluminous  or  very  meagre. 
For  be  was  not  a  concentrated  specialist.  His  expanded  thought 
mi'ppt  the  whole  vast  horizon  of  the  physical  sclenoes;  not  to  specu- 
lute,  but  to  discover.  The  se\'ere  discipline  of  science  did  not 
hanlen  him  against  the  faseiuattons  of  literature,  poetry,  and  art. 

It  would  be  a  delicate  task,  and  premature,  to  ulterapt  to  assign 
to  licnn'Jiis  exact  rimk  among  those  who  have  legislate<l  for  science 
ID  tilts  and  former  wnturics.  There  are  laws  of  perspective  in 
time  as  vnr]\  as  in  «pace,  whereby  a  small  eminent'  seems  to  out- 
dimbthcdisttmt  Al]s,and  the  pn^scnt  gciienition  dwarfs  apparently 
all  it«  prwktTwwrs.  Foirign  countriw  aiwl  po«t«Tity  will  pron'HincD 
tfadr  trrc\'cn<iblc  verdict  in  this  as  in  other  custv.  In  his  own 
fiOtiDtry,  and  among  his  eonteaiporaricvi,  .klr.  Henr^'  was  loi^  and 
nnlythcaclcnowledged  chief  of  cxperimcnini  philoeophcrs.  If  the 
earlier  science  of  the  country  is  paawd  in  review,  only  a  few  nunea 
shine  so  brightly  acrom  the  intervening  yvurv  as  to  dcser\'e  any 
comparison  with  him  who  has  recently  dcpurted.  Winthrop  and 
Rittenhouse  in  astronomy,  Franklin  in  electricity,  Rumfon)  in 
thermodcs,  sod  Bon-ditch  in  mathematim,  exhaust  the  nitalo|^  of 
poaeible  ri\-als.     Of  tbese,  all  but  Winthrop  were  self-instructed. 
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as  vraslleon'.at  leodt in  what  iwlnto  totheir  highi^r  «HDt9lion.  Of 
theic,  Franklia  aixl  Riitnrunl,  no  lc»<  ihiui  HfJirv,  wfi^  ib<  rentark- 
ablo  in  lulniinUmitinn  it^  in  lU^icnov;  Fmiikliii  mul  Unnifonl  (nm 
ttMc,  aad  Ilcnn'  I'mni  a  f^-mtii  of  duty.  All  l)irv<>  ii(a^-itl  ilieir 
oountiy  well, —  Franklin  und  Htgiry  wliili-  liviii];,  luiil  Kuniford  l>^ 
lu»  bequeeitH.  Wiulhrop,  Kitla^iIiDUi^-,  aiul  Itowdili-li  n^wlKtl  llicjr 
exalteil  pwitjon  by  (uitliti  wliitlly  unlrotKli-n  liy  Hi-nry.  Theymn- 
Dot  tlten-inre  lie.  tho  t<landanl  lV>r  Im  nu-iu'urt-.  Itunirimrii  riiiw) 
wu«  (wtn-nliully  pnu'<i<nl,  evc^i  in  iu>  iwicnce.  He  hud  mure  of  lite 
Hpirit  uf  an  inveuti>r  tliuu  a  di^'uviTur.  In  Hpnn''s  pliuf  lid  would 
luivo  boi:u  morv  iutcrcslcd  in  ptudiing  the  uli'gnipli  to  ite  final  beur 
than  iu  mppk-DicDting  Fanulay's  laws  of  vlcvtio-dynomical  indno 
titm.  But  ill  d<^%diiig  with  Ihv  heat  of  friction,  Kumfurd  di¥|ila\-<nl 
an  t'XiKTiriK'iital  ifkill  and  a  boldness  of  coDcpption  which  have  via- 
dicatvd  his  claim  to  a  hif^h  ecivntific  poi^itioD.  The  progm«  of 
recent  diiMx>vcry  and  tlie  tcndeucv  of  scientific  speculation  \an 
promoted  Kuiiit'ord  from  tiic  pui^itioa  which  lie  long  held,  as  leader 
of  a  forlorn  hope,  to  the  place  of  hero  in  the  last  act  t^  the  wien- 
tilic  drainn.  In  this  connmtion  Hi'nrj-'s  views  on  the  eorrelaiion 
of  tht!  phyMt-al  and  or)^iiii<-  l(in«s  niny  be  recalled,  which  only 
la^kt^l  the  i'utlcr  developuK^nt  and  the  wider  puhlicatioo  which  lie 
finally  gave  to  thrni,  to  havt^  ittxiureil  ior  him  the  first  complete 
uiiu>un<H-iiK-nt  of  one  of  tJu-  grandest  genenUizuttons  of  modem 
«ci«n4<e. 

It  mighl  wem  to  herasy  to  inttt.ituteacom))arLton  hetwneD  Frank- 
lin and  Henrx'  in  reference  to  tlie  value  of  thc^  original  N'ientifio 
work,  whidi  was  largely  in  the  tield  of  electridty.  But  a  wolury 
liiin  made  gnat  ehanges  in  the  starting-point,  the  opportunities,  and 
till-  rtwiiiitw?!  of  the  ilis«ovi'rer.  Fmnklio,  with  humble  tools,  had 
a  virgin  foil  t<>  cultivnli-.  He  liail  aim  the  rare  felicity,  for  whieh 
Newton  alvo  ww  ODvi«d,  of  living  at  a  time  when  the  Bcattered 
Gutii  of  a  Hew  sricnw  wi-n;  waiting  for  a  i-oraprehen.slve  genernliai- 
tion.  If  Fnmklin  hail  niiuli?  no  experiments  on  the  Jjeydeu  jar,  or 
On  Uic  thunder-eloud,  hi)«  tlicory  of  tileolrirdty,  whirl)  Iios  h«ltl  ibt 
own  to  thti>  day  u-ithont  any  aiiiiiidnicnl,  (thmigli  il.«  liind  doom  k 
written  upon  it,)  would  havi'  jiwnrwl  for  him  a  platr-  wtviid  to  t» 
oUht  among  tlic  worthi<*  of  wiiciice.     Now  the   iiL-ilniinvntB  of 
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phjaMlI  nMvch  arc  numerous  sod  delicate;  hat  iBcloat  mkn  As 
Mnoi  an  edncxtrtJ  bi  them.  The  Ihenlare  of  ecioioe  is  nliDiiB- 
ou#  and  tu  manr  laogo^o.  Sooeeea  in  fiaeodfic  inreet^ukio^ 
ikmaaik  oow  ori^Dal  thiMiglit,  <Iisri{>U]Md  nrnnrn,  sdcBrifie  cnltoR, 
and  I  wcll-diotfcii  field,  wbiYc  iho  <lt^voTerio  of  otfaer  meo  vill  aot 
Ik  ivpnUvd.  Both  Fraoklia  and  Hmn-  burned  br^tly  in  tbeir 
alloUcd  «phrns,  niul  in  the  Tutuiv  mardiSiT  only  a$ one  star  diftn 
from  anotlKT  «tar  tu  gkin*. 

The  fuiH-ml  ^i-n-icm  on  M«r  16,  1878,  proclaimed  tu  tbr  wurld 
thnl  tilt-  n-piililtv  had  loet  an  illurtnotu  citizen.  Thi-rr-  «-»«  no 
bulluw  |3ap^ant  of  cmptv  carnages  of  Mate,  but  the  highest  and 
be«t  in  tliv  huxl  ft-It  a  {HTmnal  bmrnvcment.  A  poxriotJc  and 
devoUd  AT\-aut  of  tbc  Uo\Tnimcot  wm  dead :  n  I>rig)it  light  in 
acieocc  had  guoe  out;  a  nobI«  mau,  bom  to  attiaci  and  to  .'«way,  in 
whom  science  mw  illuminaln)  br  fuith,nndfiLith  wilti  i-iili}Hit<rii>::<l  by 
acieiMv,  li\'i'd  on  «arth  no  lon^-rcxcrpt  by  hit  rxsmplv;  a  loi^  life, 
crowds)  with  bottrficvnt  )>rr\-ic(«  to  truth  aixl  to  loan.  was  doeed. 
Not  b^  aflh^ing  wnv  tho  memorial  excrafnt  of  Jtmiiory  16. 1879, 
in  the  hall  of  the  Huww  of  Repr»ciitati%-(.v,  InJbre  the  af«einbkd 
wiivlom  Kxtd  graudt-ur  of  the  nation.  Scieuoe  may  be  pnxid  of  thi9 
qiOotaiK-ou»  trilxitc  to  her  favored  child,  if  she  ouly  nioenibcn 
that  it  'a  charMtiT  which  makes  intellect  a  bloviDg  and  not  a  ttxnrgt 
to  mankind,  iuid  nwukcti:'  )p-ntiiiK-  ^'mputliy  and  admiralioii.  Mr. 
H«iry  was  not  the  favorite  ami  omament  of  a  court,  but  the  [K-ex 
of  the  greatest  and  n'i^citt  in  a  frre  rvpubtie.  The  monunMnt  of 
HumNildt  was  not  thought  to  be  worthy  of  a  place  in  »iglit  of  the 
king't;  palace  in  Berlin.  That  was  a  spot  consecrated  to  priiKCS 
of  the  blood  and  military  heroes.  Will  any  American  think  that 
any  grouod  in  this  country  is  too  sacred  to  contain  a  monument  to 
Henby? 


In  presentii^  to  tiie  Academy  the  following  notice  of  its  late 
lamented  President  the  writer  feels  that  an  apology  is  due  for  die 
imperfect  manner  in  which  he  lias  been  oliliged  to  perforin  the  duty 
assigned  him.  The  veiy  richness  of  the  material  has  been  a  source 
of  embarmasment.  Pew  have  any  conception  of  the  breadth  of 
the  field  occupied  by  Professor  Hesrv's  researches,  or  of  the  num- 
I>er  of  scientific  enterprisiw  of  wliieti  he  was  either  the  originator  or 
the  ellective  supporter.  What,  under  tlie  eircunistanoes,  noiild  \k 
said  within  a  brief  spaee  to  show  what  tlie  world  owes  to  htm  lias 
already  been  so  well  said  by  others  that  it  would  be  impi'neucabit!  u> 
make  a  really  new  presentation  without  uTiting  a  volume.  The 
Philosophical  Society  of  this  ci(_v  has  issued  two  notic^^  whicJi 
t(^etber  cover  almost  the  whole  ground  lliat  the  writer  feels  <h>»i- 
pelent  to  occupy.  The  one  is  a  personal  bicgraphy — the  afTivtiou- 
ate  and  elo<iiient  tribute  of  an  old  and  attached  friend;  tlie  other 
an  exhaustive  analysis  of  his  scientific  lalxira  by  an  honored  niejiittcr 
of  (he  society  well  knon-n  for  his  philoeo[^ic  acumen.  The  R«- 
of  the  Smithsonian  Institution  made  known  their  indt-lrtcd- 
to  hia  administration  in  the  Memorial  Ser\'ices  held  in  his  honor 
in  the  Ilalls  of  Congress. 

Under  these  circnniatanoes  the  only  practicable  course  has  seemeil 
to  be  to  pve  a  condensed  raumf  of  Professor  Hkskv'h  life  and 
works,  by  which  any  small  occasional  gaps  In  previous  notice:!}  niif^hl 
be  filled.  That  in  d<»ng  this  the  u-riter  may  repent  much  that  hm 
already  hcitn  t>etler  i«id  by  oUient  18  a  fault  which  lu-  ho|K«  the 
Academy  will  jianlon  in  vi^-w  of  the  difBculty  of  avoi<ling  it. 
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■     Biographical  Notice. 


The  interest  which,  in  the  light  of  modem  theories  of  beredi^, 
attaches  t«  the  ancestry  of  men  possessing  unootomon  intellectual 
powers  would  naturally  lead  us  to  desire  a  knowledge  of  Professor 
Henry's  ancestors.  We  have,  however,  no  sofficient  historical  cUti 
for  gratifying  any  desire  of  this  kind.  Little  more  can  be  said  thai 
that  his  grand-parents  were  of  Scottish  origin,  and  landed  in  lliis 
country  about  the  b^ioning  of  the  revolutionary  war.  Of  his 
father  little  is  known,  and  that  little  does  not  enable  us  to  explain 
why  he  had  such  a  son.  His  mother  was  a  woman  of  grest  refioe- 
ment,  intelligence,  and  strength  of  character,  but  of  a  delitste 
physical  constitution.  Like  the  mothers  of  many  other  great  wa 
she  was  of  deeply  devotional  character.  She  was  a  Preebyterian  of 
the  old-fashioned  Scottish  stamp,  and  exacted  from  her  children 
the  strictest  j)erformance  of  religious  duties. 

The  son  Joseph  was  born  in  Albany,  on  the  17th  of  December, 
either  1797  or  1799,*  The  doubt  respecting  the  year  has  not  yet 
been  decisively  settled.  At  the  age  of  seven  years  he  left  his  pate> 
nal  liome  and  went  to  live  with  his  grandmother  at  Gahvay,  wheit 
he  attended  the  district  school  for  three  years.  At  the  age  of  ten 
he  was  plac^  in  a  store  kept  by  a  Mr.  Broderiek,  and  spent  part 
of  the  day  in  business  duties  and  part  at  school.  This  position  fe 
kept  until  the  age  of  fifteen.  During  these  early  years  his  inlel- 
lectual  qualities  were  fully  displayed,  but  iu  a  direction  totally  dif- 
ferent from  that  which  they  ultimately  took.  He  was  slender  in 
person,  not  vigorous  in  health,  with  almost  the  delicate  complsiio" 
and  features  of  a  girl.  His  favorite  reading  was  books  of  romaD® 
The  lounging-plaoe  for  the  young  villagers  of  an  evening  vSi 
around  the  stove  in  Mr.  Broderick's  store.  Here  young  Henry, 
although  the  slenderest  of  the  group,  was  the  central  %ure,  retail- 
ing  to  those  around  him  the  stories  which  he  had  read,  or  whio* 
his  imagination  suggested.  He  was  of  a  highly  imaginative  tnni 
of  mind,  and  seemed  to  live  in  the  ideal  world  of  the  fairies. 

•ThiB  lUiceitAliitr  aj)p«an  to  bBve  ranilMd  ftom  the  dUBcnlty  of  declpberlof  !<■' 
Ittded  recxird  of  dUAla'*^  '  ^  ■tHib 
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At  tlic  ag*  of  fifteen  he  returned  in  Albany,  and,  iii^l  by  Iiii* 
imaginative  taste,  joined  a  private  dramatic  company,  of  wlii<h  lie 
eoon  became  the  leading  sj>irjt.  There  was  every  proepect  of  bis 
devotiJi):  hiniaelf  to  the  stage  when,  at  the  age  of  sixU^n,  lui-itkut 
turned  his  mental  activities  into  an  entirely  ditlereiit  dipei-tion. 
Being  detained  in-dooni  by  a  slight  indisposition,  a  frii>nd  limned 
bioi  n  copy  of  Dr.  Gregory's  lectures  on  Expe-rimental  PliiUiwpliy, 
Astronomy,  and  Chemistry,  He  became  intensely  intert^tod  in  lh<! 
field  of  thought  which  this  work  ojicned  to  him.  Hurtr  in  t)K-  do- 
main of  Nature  were  subjects  of  investigation  far  more  wortliy  of 
attention  than  anything  in  tlie  ideal  world  in  which  hla  imnpniition 
hail  hitlierto  roamed.  He  determined  to  make  tlie  k»owl«dg<!  of 
this  newly  opened  domain  the  great  object  of  his  life,  but  did  not 
conJine  himself  to  any  narrow  sphere.  He  devotetl  himM-li'  imint- 
iliately,  with  great  ardor,  to  study.  During  the  three  y(«rs  follow- 
ing he  wan  suivcHsively  English  teacher,  pupil  of  %-ariou9  innitter^, 
and  a  student  at  tlie  Albany  Amdemy.  At  about  eighti^ii  y(.«rs 
of  age  be  was  recommended  by  Dr.  Bbck  to  the  position  of  ])rivntv 
tutor  in  the  family  of  tlie  patroon.  He  found  this  situation  Ut  be 
a  very  pleasant  one,  and  was  tRstetl  with  gnat  consideration  by  lite 
iamily  of  Mr,  Van  Rensselaer.  His  duties  required  only  his 
looming  houK,  BO  that  he  could  devote  his  entire  afternoons  to 
mathematical  and  f»li)-si™l  studies.  In  the  former  he  went  so  far 
as  to  read  the  Mfcanitjue  Anal^iiqiic  of  I^  Grange. 

His  delicate  constitution  now  suffered  so  much  from  conllnement 
and  study  that  at  the  age  of  twenty-two  he  accepted  an  iuvitiiti'in 
to  go  on  a  surveying  expedition  to  the  western  part  of  th*-  Slate, 
In  this  work  his  constitution  was  completely  restored,  tan\  he 
returned  home  with  a  health  and  \-igor  which  iKver  failnl  liim 
during  the  remainder  of  his  long  and  arduous  life.  Soon  nfWr  hi* 
return  he  was  elected  a  profeiwor  at  the  iVlbany  Academy.  Hen*  n 
nev  field  was  opened  to  bim.  It  is  one  of  the  most  curious  fcntintiM 
in  the  intellectual  history  of  our  country  that  afler  producing  sudi  a 
man  as  Franklin  it  found  no  successor  to  him  in  the  tield  of  science 
for  half  a  oentur)-  after  his  scientific  work  was  done.  There  had 
been  without  doubt  plenty  of  prnfessors  of  eminent  attainments 
who  amused  tJK-maclvrs  and  instructed  their  pupils  and  the  publio 
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hy  physical  experiments.  But  in  the  department  of  eltftriatr' 
ihai  in  which  Franklin  took  so  pruniioent  a  poeition,  it  raajlc 
doiibtcd  whether  they  ennncJAtcd  a  single  gcnenilization  whidi  wiU 
enter  into  lj>e  history  of  the  ecieooe.  lilts  intenegntun  ckenwitb 
ti>e  researches  now  oonimenoecl  by  Professor  Henry.  His  fini 
publishecl  paper  on  the  subject  was  read  in  1827  before  the  AJIhdv 
Institute,  and  is  entitled,  "On  some  modificatioa'i  of  the  elertn- 
mugnetic  apparatus."  It  consisted  simply  of  a  brief  discanoD  of 
several  forms  of  apparatus  designed  to  exhibit  the  matual  aotioo  H 
iJte  galvanie  current  nud  the  magnet,  but  does  not  appear  to  mm- 
prise  any  diHouseions  uf  new  ideas.  Two  yeaiB  later  he  publslMd 
a  topographical  nketch  of  the  State  of  New  York,  whidi  alto 
appeared  in  the  Trani^iaetions  of  the  Albany  InHtituti>.  It  oofDpriM 
a  brief  sketcii  of  die  physical  geogmpliy  of  the  State  witb  cspwid 
reference  to  the  newly  inaugurated  eaoal  system. 

In  1831,  he  puhlbhed  inSilliman'sJnamal,  a  paper  on  thedfvel- 
optnent  of  great  magnetic  power  in  ao(i  iron  with  a  small  gnlvaak 
elemenL    This  [Mper  it<  iDsanicsortnomlinuationof  his  fir^t  p^pC- 
the  fundamental  object  of  both  being  to  show  how  tlie  gmUift 
development  of  power  oould  be  ohlaimtl  witli  tlie  Bmallost  bAttery. 
The  idea.s  were  su^estfd  by  tlie  hUkIv  of  ■VJiwe^gcr's  Oalx'on- 
ometer.     He  shows  that  in  a  piece  of  soft  iron  the  ntagnetio  poircr 
produoed  by  the   pilvanic  current   may  be  greatly  inmaatd  by 
increasing  the  number  of  ooiK     A  still  further  improvement 
made  when,  instead  of  passing  a  single  ttiil  between  the  two 
of  the  Ijutten,',  a  number  of  separate  insulated  wires  are  woui 
around  the  magnet,  so  that  each  shall  form  an  independent  wniwo- 
ttOB.     He  woe  thus  enabled  with  a  bnttery  of  a  single  pair  of  small 
plates  (4  by  6  inches)  to  form  .-in  elcctro-maKnct  n-bieh  would  lift 
a  weight  of  39  pounds.      Uc  also  intimates  that   by  winding  a 
sepurntc  wire  on  each  inch  of  the  magnet  a  yet  greater  eflect  could 
be  aitaintxl.     Thi«  pa|M.T  also  <»nt;iins  the  ^rtn  of  the  theory  of 
elcctrtHmagnotic  force,  and  of  electrical   resistance  and  quantity, 
though  not  devclo()al  in  any  |{encrali«Hl  form.     He  explains  that 
with  one  very  long  wire  a  combinatiun  of  several  plates  most  be 
iwcil  so  as  t4>  obtain  "projectile  force,"  while  when  seven]  larger 
wires  arc  used  the  battery  must  consist  of  a  single  pair.     A 
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[^Dumber  of  pxperini«Dt8  illiuttmtive  of  the  theory  are  dcHcribcd. 
'"With  u  battcnr-  having  a  single  plate  of  zinc,  of  ha[f  a  ^uaro  foot 
of  fiurfaoc,  he  made  a  magnet  lilt  a  weight  of  750  pounds, —  more 
than  tliirTk'-tive  times  the  weight  of  the  magnet. 

Id  the  eame  year,  1831,  he  deeoribefi  a  little  niadiLne  for  produ- 
ang  continuous  mechanical  motion  by  iiiaguetK  sttnetion  luid 
lepubion.  He  t^nAiilen^d  the  apparatus  U>  lie  merely  a  ])hil(«o](hitAl 
toy  involving  u  principle  which  at  some  future  time  might  l>v  Applied 
to  a  useful  pur|iose. 

In  1830,  at  the  rcquiet  of  Professor  Kenwiok,  lie  mmmcjiRd  a 
■eriea  of  olitervationii  to  determine  the  magnetic  intensity  ul  Alluiny. 
Jibis  gave  him  ocv»§ion  to  investigate  a  mibjeet  of  whitrh  the  evi- 

tdenoes  had  before  been  very  uoiiilicting,  namely,  the  efieot  of  th« 

|[fturora  iijion  tlie  magnetiiuu  of  the  eartli. 

In  1031,  April  19,  at  6  p.  m.,  a  remarkable  phenomenon  wins 
I,  namely,  an  extraonlinar}'  inerea.'te  in  tlie  nunilKT  of  vibra- 
of  the  needle,  and  in  the  eoii.Hei]ii<'iit  magnetic  intensity  of  the 
torth.  Every  precaution  nvan  taken  that  no  locnl  influtnm  Hbould 
afl^Yt  tlte  iiiiigtii^t,  but  the  rc^uU  wil«  the  ximie.  About  9  o'clock  in 
iJk- evening  a  brilliant  aurora  commt^ncul.  The  idea  now  occurred  to 
him  that  it  miglit  be  connected  with  the  magnetic  disturbance,  and 
anotlier  olxwrvation  of  the  magnet  vmn  therefore  made.  The  result 
ms  tlie  op|KK>ite  of  what  b.id  liccn  anticipated,  for  instead  of  show- 
ing a  ooiitinuoufl  incrcn^c  the  lutcnt^tty  was  now  fiir  below  the  aver- 
Bge.  An  extended  diwiLwioii  of  other  nvidts  of  the  same  »>rt  ia 
giveDj  followed  by  au  iai|uiry  into  the  origin  of  the  aurora. 

The  next  important  iiivuttigstion  in  which  Professor  Henry 
ippean  ts  that  which  Icil  to  his  being  an  independent  discoverer  of 
ouigDeto-cTlcetririty,  In  tlR-  early  experiments  in  tliis  direction  we 
have  an  interesting  example  of  bow  a  discovery  may  be  long  re- 
taidcd  through  the  want  of  correct  theoretical  noduos.  The  idea 
entertained  by  the  early  experimenters  of  tJie  present  century  seems 
to  have  been  that  since  a  galvanic  current  passing  around  a  core  of 
Mft  imn  renders  it  mngnetic,  it  may  beexpectod  that  a  magnet  placed 
ioeide  of  a  ooil  of  wire  will  muse  a  current  of  electricity  to  pass 
through  it.  Accordingly,  endeavors  were  made  to  produce  this 
current  by  using  powerful  magnets.     But  since  a  oontinuoua  gal> 
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vanic  current  can  be  employed  to  produce  both  best  aod  meduu)- 
ical  force,  it  follows  that  if  it  could  be  produced  and  kept  ap  by 
simply  inserting  a  permanent  magnet  in  a  coil  of  wii«  we  shcntd 
have  a  machine  working  without  any  supply  of  power.  Sdob  it 
can  hardly  be  supposed  that  these  experimenters  would  have  hoped 
to  realize  the  perpetual  motion,  the  direction  in  which  their  eftbrti 
were  prosecuted  could  have  been  taken  only  through  a  fulurelo 
grasp  the  proper  principles.  These  principles  once  apprehended, 
it  would  have  been  obvious  that  eitlier  the  pn^ect  of  prodadog 
electricity  from  maghetism  must  be  given  np,  or  the  produotioii 
must  be  accompanied  by  motion  or  change  in  the  magnet.  Tbe 
latter  idea  being  grasped,  Bucceae  would  at  once  have  been  asenred. 
It  happened,  however,  that  the  experiments  pursued  in  a  wrong 
direction  necea^itated  this  motion  or  change,  because  the  magnet  hid 
to  be  moved  to  get  inside  the  coil,  or  magnetism  bad  to  be  produced 
ia  it  in  commencing  the  experiment. 

In  1831,  Faraday  and  Henry  were  independently  working 
upon  the  problem.  Tbe  former  was  entirely  suocesBful  in  showii^ 
how  a  momentary  electric  current  could  be  prodnced  by  changes  of 
magnetism  in  a  soft  iron  body,  or  by  other  electrical  currents,  before 
Henry  published  anything  of  his  work.  No  question,  therefore, 
can  attach  to  Faraday's  claim  to  priority,  and  on  the  system  some- 
times adopted  no  other  name  than  his  would  be  mentioned  in  a 
history  of  the  subject.  But  a  more  liberal  principle  now  prevails, 
and  the  propriety  of  giving  due  credit  to  the  independent  investi- 
gator, though  he  may  be  behindhand  in  publishing,  is  very  gen- 
erally acknowledged.  From  Professor  Henry's  paper  it  would 
appear  that  he  had  actually  reached  a  similar  result  before  Fara- 
day's work  came  to  his  knowledge.  The  magnet  with  which  elec- 
tricity was  to  be  excited  was  the  soft  iron  armature  of  his  great 
galvanic  magnet.  A  piece  of  copper  wire  thirty  feet  long  wa« 
coiled  around  the  middle  of  this  armature  and  connected  with  a 
distant  galvanometor.  The  great  magnet  being  suddenly  excited, 
the  north  end  of  the  needle  was  deflected  30  d(^rees  to  the  west, 
indicating  a  current  of  ekitricity  in  the  helix  surrounding  the 
armature.  The  needle  soon  returned  to  its  former  position,  and 
when  the  plates  were  witlKlra\v-n  from  the  acid  moved  20  degrees 
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Llhc  vshL  The  coDcIiMions  of  iImsc  czperimcnto  arv  now  too 
liliar  to  need  disctueuon.  Vi'e  nui  ooljr  ngivt  tliat  t)ic  American 
physkiHt  did  not  imniediatcly  ptibllsli  his  first  oxpcrimvnts. 
I  In  iJiia  aitmo  papor  Protmwr  IKtiry  H[>|mira  us  the  &nt  ol>- 
KTver  of  another  prcviotaly  uniiutjoed  )ih<;noiui:i]im,HomvtiRiu«c»nMl 
the  self-induL-t4on  of  the  varrvnt.  A  vivid  epork  u  eeva  whvii  a 
nirrcnt  througli  a  long  wiro  of  ooiuidt^rable  raiHtiu>t«  iit  sinldcnly 
broki-n  by  withdnttving  tlic  wiru  from  tho  cup  of  niurcury  thnitij^li 
vhicli  lliv  coiiiKi^tion  la  produvHl.  Th«  lonfp-r  tiie  <«nducliiqr 
vire  und  the  lui^-r  tliv  pliitvs  of  tliu  lutltvr^',  the  more  vivid  the 
■park,  Ul-  attributot  it  to  the  long  wire  Ixxxuiiiog  char)j;itl  with 
riectrtoity,  whieli  l>y  it«  rG(H:ti<»n  on  Iteclf  prqji-ct8  a  epHrk  when  the 
ODniiection  is  broki-n.*  The  simic  dttwovcry  u^i£  ii)de]i<mdeDtIy 
hnade  two  or  three  ycuni  hiter  by  Faraday,  who  dom  not  appear  to 
lisve  noticed  Henry's  dcM-riptioo  of  the  phenumvnoD. 

Shortly  after  this  Profwaor  Heiiry  was  called  to  tho  chair  of 
ikatonil  philosophy  in  Princeton  ColU^.  Altliougli  tlie  dutiee  of 
an  AiUL'ritnii  colle);^  profcwor  seldom  allow  lumli  time  for  original 
invuitigulioti,  hi-  soon  nsum<,'d  liis  olit-trieal  retieurehu),  mid  thi.'  tirst 
of  a  rqgular  scriiK  was  commuuicutud  to  tht>  Ameritsn  Pliiloeophimt 
Bodcly  ill  1835.  On  February  6  of  that  year  ho  continued  the 
^Igcct  of  the  self-induction  of  tlic  electric  current  with  e8|>ecial 
KGareDCB  to  the  inllta'nce  of  u  spiral  conductor  u]>on  it.  The  series 
of  experiments  on  tliis  subject  are  ver>*  elaborate,  but  cannot  be 
fully  described  without  going  into  a  series  of  minute  details. 

On  November  2, 1838,  be  pre^nted  an  extended  paper  on  EUc- 
tro-lJifnamie  Induclion.f  He  statts  that  since  the  disenveiy  of 
Btt^cneto-electrioity  by  Faraday  in  18^1  attention  hail  1>ecn  almost 
axclu-tively  (levoted  to  the  induction  of  electricity  from  inagiic-tiHra. 
He  luid  therefore  been  engaged  in  reviewing  and  ejcteoiling  tii« 
ly  clnetriml  part  of  "Faraday's  admirable  discovery"  in  the 
ion  indicated  in  ttie  title. 

AiiHiog  the  least  known  works  of  Professor  Henry  during  ttii^ 
are  h\»  rtMaux-hts  upon  sotar  radiation  and  tlie  livut  of  tlie 

*  Amrrltmt  Jtmrixil  if  Anlntv.  aerlcal.  Volum*  XXII.  IIW,  pixi-Mi. 
tJV—WtaBi]i  tf  Ufa-  ^nwMMH  /lUloupMotf  At«h«i,  Vojumvri.  |M«*SaL 
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solar  epots.  In  connection  with  his  relative,  Professor  Alezaoder, 
lie  may  be  said  to  have  commenced  a  branch  of  modem  Bohr 
physics  which  has  since  grown  to  large  proportions,  by  oompaiiiig 
the  temperature  of  the  solar  spots  with  that  of  other  parts  of  the 
photosphere.  The  first  experiments  were  made  on  Jannaiy  i, 
1845.  A  very  lai^  spot  was  then  visible  upon  the  snn,  the  image 
of  which  was  formed  by  a  four-inch  telescope  upon  a  screen  in  t 
dark  room.  A  thermopile  was  placed  in  such  a  positJcm  that  tiic 
image  of  the  spot  and  of  the  neighboring  puis  of  the  solar  di^ 
could  be  thrown  upon  it  in  quick  sucoeasion.  The  result  of  (A«r- 
vations  extending  through  several  days  was  that  deddedly  less  hot 
was  received  from  the  spot  tliaa  from  the  brilliant  part  of  die 
photosphere.  It  is  believed  that  it  was  these  experiments  whidi 
started  Secchi  on  the  brilliant  investigations  in  solar  physics  whick 
he  carried  on  in  subsequent  years. 

Among  Professor  Henry's  latest  electrical  researdiea  was  his 
analysis  of  the  dynamic  phenomena  of  the  I^eyden  jar.  The  one 
of  hb  discoveries  which  he  most  often  referred  to  in  later  yean 
was  that  the  dischai^  of  a  Leyden  jar  did  not  consist  of  a  sin^ 
restoration  of  the  equilibrium,  but  of  a  rapid  succession  of  libra- 
tions  back  and  forth,  gradually  diminishing  to  zero.  ThiB  waB 
proved  by  passing  the  discharge  through  a  coil  of  wire  containing 
needles  of  different  degrees  of  magnetic  force.  After  the  discharge 
these  needles  were  found  to  be  monetized  in  different  directions, 
according  to  their  si/*  and  hardness. 

In  one  of  his  numerous  communications  presented  to  the  Philo- 
sophical Society  he  appears  as  one  of  the  inventors  of  the  electro- 
chronograph.  On  May  30,  1843,  he  presented  and  read  a  com- 
munication on  a  new  method  of  determining  the  velocity  of 
projectiles.  It  was  in  its  essential  parts  identical  with  that  now 
generally  adopted.  It  consisted,  he  says,  in  applying  the  instan- 
taneous transmission  of  the  electrical  action  to  determine  the  time 
of  the  passage  of  the  ball  between  two  screens  placed  at  a  short 
distance  from  each  other  on  the  path  of  the  projectile.  For  this 
purpose  the  observer  is  provided  with  a  revolving  cylinder,  moved 
by  clock-work  at  the  rate  of  at  least  ten  turns  in  a  second,  and  of 
which  tlie  convex  surfai*  is  divided  into  a  hundred  equal  parts. 
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part  therefore  Indicating  in  th«  revolation  the  thousandth  port 
of  a  second.  Close  to  the  surface  nf  this  cylinder,  which  revolves 
boriiontnlly,  are  plat.-ed  tvro  galvooonieters,  one  at  eoc-h  extreniitjr 
of  a  diameter;  the  needles  of  these  lN?ing  Airutiihed  at  nne  end  wJtli 
'%  peu  for  making  a.  dot  with  printer'i*  ink  on  ttte  revolving;  surfiKii. 
In  the  ajipendix  to  tlie  paper  lie  propoHes  to  dispense  vritli  tlw>  gul- 
vaii4in»Hi-r  aixl  produoe  tlte  marks  liy  direct  el«ctricAl  action,  m  i» 
now  iliiite  in  the  UAual  asLroiKiniiml  chronograph. 

While  at  Prioueton  a  number  of  researclHS  on  otlwr  brancJiw  of 
exiK-rinw-Htal  phy.Hus  were  jinlthidtod.  It  is  not  however  nniivviry 
til  dv^Tilw  Lliem  at  leiiglli,  iM^awe  thejr  ar«  most  cxtiattsuvi.-ly  <ii«* 
VUMCiI  in  the  memoir  of  Mr.  Taj-lor  before  referred  to.  Whetlicr 
Hmv  [H-rtain  to  die  most  familiar  plimomcna  "f  e^'erf-<iay  life  op 
tbc  niottt  complex  cotnbinalio«8  in  tliu  ktiorator)',  thi-y  arc  all 
OMirkcd  by  the  qualities  of  tlie  aullior's  mind, — aeutcncw  in  orav* 
examining  nature,  a  clear  apprt^^intitui  of  tJiu  logic  of  sdcDcv,  and 
Sn  enthuKiusm  for  truth  irrtTtfivctJvo  of  iu  utilitarian  roaults. 
SoHcrving  for  tlic  future  some  gi-ncra1  rauarbt  on  the  eoope  of 
FrofeMor  Uvur>''s  Kcicnlifio  work,  the  qualities  which  it  displays, 
and  ibt  relation  to  tlic  progii?>»  of  our  eouutrt*,  wc  may  pass  at  onoe 
to  hiH  coiiuuetion  with  the  SmilluMniaii  Imitilution, 

Thi>  origin  of  the  Smithsonian  Institution  is  so  remarkable  and 
many  features  of  ita  «arly  hisloiy  m  instructive  that  it  must  long 
continue  to  bo  u  theme  of  interest  to  the  historian  of  our  intellectual 
development.  The  writer  may  therefore  be  excused  for  toncliing 
npon  a  tlux-adburo  subject  by  re[)catiiig  the  etory  of  the  origin  and 
early  difficulties  of  this  establishment.  He  does  so  the  more  will- 
mgly  beotuse  he  believes  some  features  conneotcd  with  it  have  not 
been  fully  brought  out. 

L  James  Smithson,  a  private  Girlish  gentleman  of  fortune  and 
ientilic  tastes,  a  chemist  of  sufficient  note  to  be  elected  a  Fellow 
of  tiie  Royal  Society,  I«i  a  comparatively  retired  Ufe,  and  died, 
unmarried,  in  18^9.  He  docs  not  seem  to  have  left  any  near 
rvlativefi  except  a  nephew.  On  ojiening  his  will  it  was  found  to  Iw 
Bhort  and  simple.  Except  an  annuity  to  his  servant,  lie  lefl  the 
Dephcw,  for  his  life,  the  whole  income  from  his  property,  and  the 
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property  itself  to  the  nepheVs  children  ehould  he  leave  any.  In 
case  of  the  death  of  the  nephew  without  leaving  a  child  or  eitil* 
dran,  the  whole  property  whs  bequeathed  "to  the  United  Sola  of 
America,  to  found  at  Washington,  under  the  name  of  dl«  JSmitt- 
Bonian  Instituiion,  an  estaAtishment  for  the  increase  and  d^vaon  of 
knowledge  among  men." 

Probably  few  men  have  ever  written  a  clause  so  well  fittedtt 
this  to  excite  a  curiosity  which  caa  never  be  gratified.  The  vievt 
and  motives  of  the  writer  in  making  this  provision  are  involved  in 
impenetrable  obscurity.  The  first  idea  to  stJ-ike  a  reader  would  be 
that  Smithson  had  some  especially  kindly  feelings  toward  either 
the  United  States  or  its  form  of  government.  But  no  evidoice  of 
this  has  ever  been  discovered.  He  is  not  known  to  have  hsl  dK 
personal  acquaintance  of  an  American,  and  his  tastes  were  sappoaed 
to  have  been  aristocratic  rather  than  democratJc. 

It  would  also  have  been  supposed  that  the  organization  of  in 
institution  which  was  to  carry  bis  name  down  to  posteri^  would 
have  been  a  siil^ect  of  long  and  careful  thought,  and  of  converse 
tion  with  friends,  and  would  have  been  prescribed  in  more  definite 
language  than  that  use<l  in  the  will.  Some  note,  some  appended 
paper  would  certainly  lie  found  communicating  his  views.  Bat 
nothing  of  the  sort  has  ever  come  to  light, 

The  next  explanation  to  suggest  itself  would  be  that  the  death  of 
his  nephew  without  children  was  a  contingency  so  remote  that  verr 
little  thought  V!a&  given  to  what  might  happen  in  that  event.  But 
it  is  said  that  on  the  contrary  Hungerford,  the  nephew,  was  un- 
married and  in  infirm  health,  and  that  his  death  without  childrai 
might  naturally  have  been  expected. 

We  thus  have  the  curious  spectacle  of  a  retired  I^nglish  gentJe- 
raan,  probably  unacquainted  with  a  single  American  citizen, 
bequeathing  the  whole  of  his  large  fortune  to  our  Government  to 
found  an  establishment  which  was  described  in  ten  words,  without 
a  memorandum  of  any  kind  by  which  his  intentions  could  be  divined 
or  the  recipient  of  the  gift  guided  in  applying  it. 

Hungerford  dienl  in  1835.  An  amicable  suit  in  chancery  was 
instituted  by  our  Government,  through  the  Honorable  Richard 
Rush  as  its  agent,  the  defendant  being  the  Messrs.  Drummond, 


I 
I 
I 

p 

I 


I 

I 
I 


teecatora  of  SmithsoD.  Althoogh  then  wat<  no  cootol  ftt  any 
pcnni,  the  suit  occupied  tlirw  ycire.  On  Mbv  fllli,  1838,  the  [imp- 
CTty  vn»  adja<l^  to  Uk-  United  States,  sn<(  during;  tlic  next  Tew 
nKuithi  dt»[Ki>M<<l  nf  liv  Mr.  Kiish  for  ulwiit  XlOO.ftOO.  TIM-  moii«y 
vras  dc-pwiilcii  in  the  Tnapun*  in  the  f<)l|i>wing  nutmiin. 

TbcprohlcrD  now  prwcntcd  toCotiKrtw  wn#  to  ur^^iixe  lh«  InMt- 
tutkin  dc«crihn]  l>y  Smithmn.  ^\w  WTittr  iiiu;»t<<onfi.'9<v>  thnt  he  docs 
Dot  sharu  the  views  of  tlitwc  who  tnaiutaiii  llist  t)>e  iritctit  of  SlIITii- 
eoN  was  too  dear  and  definite  to  ho  mistnkru,  and  that  th«diffkiilty 
which  our  Iffrislatoiv  fouml  in  drndini;  u[Htii »  plan  show«  Itivir  htcb 
t)f  tntclloctual  appreciation.  It  i«  vcn'  uitK-h  nuier  to  see  the  right 
aotutioQ  of  a  prohlem  after  it  is  obiaincd  than  befOM.  Il  ought  to 
be  a  subject  of  gratitude  rather  than  <^  rritieitin  that  it  took  thv 
country  eight  yean  to  reach  a  eooelusion.  The  pLui  at  length 
adopted  was  better  tlian  any  of  those  previously  propond,  and  tlie 
fonn  into  which  the  Institution  grew  was  still  in  ad\-Bnve  of  tlic 
plan  whkh  at  length  paascd  Congress. 

Whatever  view  we  may  take  of  this  point,  the  divcnnty  of 
projeciB  ooneideml  by  Congress  shows  that  the  meaning  of  the  will 
was  not  made  clear  to  our  legislators.  Fiivt  of  all  then.'  wa#  a 
body  oTstrivt  construetionists  who  maintained  that  our  GovemnH-nl 
had  no  pov.'er  to  accept  a  bequost  of  the  kind,  and  tltat  titc  moiwy 
abould  be  returned  to  the  fjiglish  Court  of  Chancer^'.  One 
PleiscitinanD,  an  employ^  of  the  Patent  t>flioe,  petitioned  for  the 
eetahlishment  of  an  agrieuluiral  ivhool,  and  his  memorial  seems  to 
have  received  much  attention.  Another  mimiorialist  prayed  for  the 
eelablishmeot  of  an  institution  for  proseeating  physical  experiments, 
and  a  third  that  the  fund  might  be  applied  to  the  instmction  of 
fonales.  A  vigorous  eflbrt  was  made  by  the  Columbian  Colle^ 
to  obtain  aasistanoe  from  the  fund.  Kfr.  Jojm  <juincy  Adams 
desired  to  appropriate  a  oonsiderable  amount  to  the  establishment 
of  a  great  astronomical  ohser^-aton,-.  Mr.  F.  A.  Uassler,  Superin- 
tendent of  the  Coast  Sarvey,  desired  the  establishment  of  an 
astronomical  school  before  the  erection  of  Mr.  Adams's  observatory, 
A  strong  move  was  made  by  Mr.  Poinsett  to  place  the  whole  fund 
St  the  disposal  of  the  National  Institute  for  the  Promotion  of  Litera- 
ture and  Science.     Mr.  James  P.  Espy,  the  meteorologist,  proposed 
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that  a  portioD  of  the  fund  should  be  devoted  to  meteorology 
obeervationB  all  over  the  UnioD.  Mr.  Franklia  Kni^t  wished  the 
whole  fuod  applied  to  the  establishment  of  a  farm  school. 

AiW  a  seven  years'  discnssioo  of  iheae  and  other  prqeds  ud 
combinations,  the  act  under  which  the  Institution  was  at  last  orgtm- 
ized  became  a  law  in  August,  1846.     This  law  provided  that  the 
business  of  the  Institution  should  be  conducted  by  a  Board  of  Re^ta, 
who  should  chooee  a  suitable  person  as  Secretary  of  tiie  InstitutioD. 
It  also  provided  for  the  erection  of  a  suitable  building  of  plain  aod 
durable  materials  and  structure,  without  unnecessary  ornament,  he 
the  reception  of  objects  of  Natural  History,  a  Chemical  I-aboratorr, 
a  Library  and  Gallery  of  Art,  and  tiie  neoeasary  lecture  rooma. 
The  Secretary  had  chai^  of  the  building  and  property  of  the  Insti- 
tution, and  was  also  to  discharge  the  duties  of  librarian  and  ketfer 
of  the  museum,  and,  with  the  consent  of  the  Board  of  K^ents,  to 
employ  the  necessary  assistants.     All  the  ofGcers  were  removable 
by  the  Board  of  Brents  whenever  in  their  judgment  the  intoeslt 
of  the  Institution  required  them  to  be  changed. 

The  Board  of  Brents  created  by  the  act  immediately  commoiaed 
active  operations.  In  December,  1846,  a  committee  of  the  Board, 
consisting  of  Mr.  Bobert  Dale  Owen,  Mr.  Henry  N.  Hilliard, 
Professor  A.  D.  Bache,  Mr.  Bufus  Choate,  and  Mr.  Pennybacker, 
made  a  report  on  the  plan  of  organization.  Among  the  recommen- 
dadons  of  this  report  the  qualifications  desired  in  the  Secretary  are 
of  interest  to  us.  It  was  pointed  out  as  an  almost  necessary  con- 
dition that  the  Secretary  should  become  the  chief  executive  oflSeer  of 
the  Institution.  After  some  general  remarks  respecting  the  qualifi- 
cations of  Secretary  the  report  proceeds : 

"  Your  committee  think  it  would  be  an  advantage  if  a  competent 
Secretary  could  lie  found,  combining  also  the  qualifications  of  a  pro- 
fessor of  the  highest  standing  in  some  branch  of  science.  If  to 
these  be  added  efGciency  as  an  executive  officer  and  a  knowledge  of 
the  world,  we  may  hope  to  see  filling  this  distinguished  post  a  man 
who,  when  brought  into  communication  with  distinguished  men  and 
societies  in  this  luid  other  countries,  shall  be  capable,  as  representa- 
tive of  the  Smithsonian  lustitiitioii,  to  reflect  honor  on  the  office, 
not  requiring  to  borrow  distinution  from  it. 
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"Your  tTiinmiUw  will  not  withliold  tlii-ir  opinion  that  upon  the 
choice  of  this  nnglc  ullkvr,  inon-  prubitbly  thiin  od  sny  other  at^ 
of  the  Board,  will  tlrpcnd  the-  Aiturr  f>ood  nunv  and  sucrei»  and 
tifiefuln€E»  of  the  8inittiw>nian  Iiwtitntion." 

Previous  to  t)iv  clcotion  of  >Secrr-tnn'  the  following  resolatJon, 
bmn  the  mioK  <vmtnitt(«,  wns  adopted  by  the  Board; 

"  Rtaofcffl,  Tlint  it  i*  <wpiitinl,  for  the  acKmnwinetit  of  the  props 

Dleresbt  of  the  triut,  that  the  Sctrrctary  of  the  Srtiithmnian  InBtf- 
hition  be  a  man  powctwing  weight  of  chamcter,  and  a  high  grade  of 
talent;  and  that  it  w  fiirtlicr  dnsirahtc  that  hi>  pcMS(!a<  eminent 
iricntilki  and  general  oocjuiraacnts ;  that  he  be  a  man  capable  of 
■dvancing  sdence  and  promoting  letlent  by  original  n«eBreIi  and 
effort,  well  qtL-ilifi«l  to  act  a«  a  respected  channel  of  communicatioa 

Ktween  the  Institution  and  scientific  and  literary  individuals  and 
KidctiBa  in  this  utid  foreign  conntrie#;  and,  in  a  word,  a  nuui 
Irorthj  to  re]in.>»ent  before  thn  world  of  Ktenoe  and  of  letten  the 
[nRtitution  over  whieh  ihi*  Bimnl  pn'sidi-!*." 

Although  coached  in  g^-nonil  tcrn»  it  imty  lic«u[>posed  tliat  these 
tapnnioibt  had  direct  reference  to  the  9tibJMrt  of  our  DOtioo,  nnd  weni 
beant  to  justify  Uk-  Bonnl  in  Htrlwting  a  [wientifie  invrattigntor  of  so 
much  eminence  to  tnkerliarge  of  thcffitAhlinhment.  I*nifi**or  Henry 
(TBS  electitl  on  Deecml>cr  3, 1846,  and  signified  hw  iux\-i>uui(v  n  few 
kys  later.     It  was  n  fVcqiicnt  reimirk  of  hU  in  lUter  y«nr8  that  ho 

ud  aavvr  oonght  a  position,  nnd  hiul  never  accepted  one  without 
le&r  and  trembling.     Of  the  few  pocitions  he  ever  accepted  WA 

if^t  well  snppcw  that  lhii«  was  llie  one  on  whieh  he  enlcn-d  with 

mt  hu^tation.  Hi:t  |wt*ition  nt  Princeton  wn»  in  evciy  rmpcct 
mast  agreeable.  Hin  entlitiHiaKm  w  u  tearher  cnuld  not  fail  to  bring 
iroaml  him  un  upprecintive  l>ody  of  pupils.  He  wnn  not  moved 
by  any  merely  worldly  ambition  t»  seek  n  larger  and  mom  promi* 
Dent  field  of  nedvity,  luid  wns  held  in  the  highest  e^iteem  by  the 
■aihoritie*  of  the  eollcgc     He  thus  enjoyed  what  is  nimoet  tho 

nppiest  lot  of  man,  that  of  living  in  a  commmitly  sntlwl  to  his 

UMb  and  pnnniili*,  and  of  being  held  in  c<i|isideration  by  all  witli 
irhom  h«  came  into  eontiict.  He  vmt  now  to  tnk«  a  {KMitioii  amuod 
vhieh  hnd  nigcd  for  eight  ywn»  a  conflirl  of  opinion,  whicii  might 
any  time  break  out  anew.    That  oJI  pnrtiiM  oould  bo  satisfied  was 
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out  <^  the  questJOD,  aud  his  sveiau<m  to  ecga^ng  in  anytjiing  whkJi 
would  lead  to  oontroverey  was  so  great  that  he  would  hardly  hav* 
accepted  had  it  not  been  for  the  ui^nt  solicitatioQ  of  Professor 
Bache.  The  latter  pointed  out  to  him  that  the  proper  adiiiioi»- 
tratioQ  of  SmitJison's  munificent  bequest  was  at  stake,  and  that' 
he,  Heor}',  was  the  only  nian  available  to  whom  all  partiee  ooold 
turn  with  the  assuranoe  that  the  Institution  would  be  carried 
through  ite  difficulties.  This  was  an  appeal  which  he  could  not 
withstand ;  he  therefore  determined  at  least  to  make  tfae  attempt,  aod 
entered  upon  his  duties  with  the  aaeurance  from  the  ootte^  authorb 
ties  that,  should  he  fail,  his  position  at  Princeton  would  always  be 
open  to  him,  and  the  college  authorities  ever  ready  to  welcome  hint 
bock. 

After  two  or  three  years  tbe  divergent  views  respecting  (lis 
proper  direction  to  be  given  to  the  activities  of  tlie  Smiths(»i)ui 
Institution  gradually  bc^an  to  aggregate  themselves  into  two  gnM^0 
and  thus  to  assume  a  partisan  aspect.  Many  of  the  prefects  wbiiit, 
during  the  eight  years  of  discussion,  had  found  supporters,  wen 
entirely  given  up,  such,  for  instance,  as  the  agriooltural  ooll^a 
great  observatory,  the  instruction  of  women,  and  the  establishmeDt 
of  a  school  of  science.  The  act  of  Congress  provided,  as  already 
stated,  for  a  library,  a  museum,  a  gallery  of  art,  and  courses  of 
lectures.  Henry,  while  yielding  to  the  necessity  imposed  upon  li» 
Institution  of  complying  with  the  law  directing  the  establishment 
of  these  accessories,  was  in  the  mtdn  opposed  on  principle  to  tbor 
permanent  support  by  the  Institution.  The  position  he  took  wu 
that  as  Smithson  was  a  scientific  investigator,  the  terms  of  hi» 
endowment  should  l>e  construed  in  accordance  with  the  interprets* 
tion  which  he  himself  would  have  put  upon  his  words.  TTw 
increase  of  knowledge  would  mean  the  discovery  of  new  truths  of 
any  sort,  especially  the  truths  of  nature.  The  only  way  in  which 
an  extended  diffusion  of  increased  knowledge  among  men  at  luge 
could  be  effected  was  by  publication. 

The  departments  of  exploration,  researcli,  and  publicatioo  were 
therefore  those  to  which  Henry  was  most  inclined  to  devote  tfre 
enei^ie^  of  the  Institution.     While  he  made  no  factious  oppcwiti(Hi 
to  the  collection  of  a  library,  he  did  not  consider  it  as  incrau- 
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ia^  VnovfMgc  or  oonlributing  to  tbftt  wide  diffuuon  of  it  wltii^i 
Smicliiroii  jirovidLxl  for.  True,  it  might  iudiroctly  oontribuu;  to 
sach  dilTueioD  by  giving  auUiois  thi.-  mcnns  uf  prciMring  booke: 
but  tliiH  aasii^nce  vsa  of  too  indircc-t  a  L-IiRraetiT  tu  justify  tJie 
xpprupriatiou  of  a  Urge  proportion  of  the  Simtlisou  fundu  to  it. 
Nearly  the  same  objections  applied  to  tlie  museum.  The  objects 
therein  preserved  were  at  first  the  jwoperty  of  t\iv  Govemnii-Dt, 
■nd  the  contributions  to  its  increuee  would  naturally  (x>mv,  fur  tJii.- 
mwt  part,  from  Government  explorationt;.  Tlie  explorations  under- 
taken on  behalf  of  iJte  Institution  would  naturally  be  only  such 
8s,  from  tlieir  nature,  would  uot  be  undertaken  by  Uic  Govern- 
ment, or  such  as  were  neoeeeaty  to  supplement  the  governmental 
a»l  lections. 

That.a  gallery  c^  art  would  neither  inorean>  ikm-  diffluw  knowledge 
on  the  plan  required  by  Hriiitli»»ii  biinlly  noi-ded  argunicnL  It 
does  not  seem  tlmt  any  wrious  attempt  vn»  <-ver  miule  to  carry  out 
this  part  of  the  project  on  auy  ^oiiF'idcndilu  «aile.  The  Indian 
portimts  which  oonfitilut£il  lh<'  princifKil  piirt  of  the  collection  of 
paiutingH  were,  the  writer  Ix^ievw,  the  private  |>mpt.-rty  of  Mr. 
Stanley,  the  artist. 

Perhaps  tjie  project  on  which  the  Secretary  look<-d  with  mu8t  dis- 
&vor  was  tlio  buililing.  The  system  of  ogwrntioni^  nhtch  hf  would 
linve  preferred  n-<{tiir<il  little  more  tlmu  it  modcM  suite  of  office 
rooms.  The  ■'XiK-iiditunr  of  8e%-cnl  hundred  thounnd  dollars  on 
tto  arehitcvtural  Mructurc  aecmed  to  him  an  uppruprtution  of  the 
fundit  ti>  which  he  <.'wuld  {five  no  aetiro  enoouragemcnt.  In  later 
yvan^  om-  of  the  wurnings  he  ofleii  ^vc  tu  incipient  institutions  of 
learning  wan  not  to  spend  moro  money  in  bricks  and  mortar  than 
K  vas  nbaulutely  iiedjiviarv  for  the  comnicnoemcnt  of  operations,  and 
V  it  oao  liardly  be  doul>tcd  Ihnt  Iks  sentiments  in  this  direction  had 
tlieir  origin  in  bis  dixwitisfttetiuii  with  the  large  expanditure  upon 

Ilhe  Smittifio4)inu  building. 
Wu  must  not  be  understood  as  wiying  that  Huury  antaijoniied 
i»Jl  tliun  objeob),  considered  tliem  unworthy  ol'imysupport  from  the 
Smilfasonian  fund,  or  liud  uny  luck  of  itpprcdalion  of  tbcir  intelleo- 
f4ial  value.  Hii4  own  oidlurv  and  luentjil  nctivitics  had  been  of  too 
:^fiattd  a  eharueter  to  admit  of  his  forming  uny  narrow  view  of  the 
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proper  adminiBtration  of  the  eetablishiiient.     The  general  tenor  d 
his  views  may  be  summed  up  in  two  practical  propoeitione : 

(1.)  The  Institution  should  undertake  nothing  which  could  be 
done  by  other  ^encies.  A  paper  or  report  which  woiild  nttturalt; 
find  its  outlet  in  eome  otJier  cliannel  was  never  to  be  published  by 
the  Institution.  A  research  made  for  a  commercial  otgect  Todd 
find  plenty  to  engage  in  it  without  his  encouragement.  It  was  die 
duty  of  the  Government  to  provide  room  for  its  own  collections  md 
to  make  them  accessible  to  investigators,  rather  than  to  draw  open 
the  Smithson  fund  for  this  purpose.  As  a  natural  corollary  of  tittst 
views  the  Institution  should  not  engage  in  competition  with  other 
ot^nizations  in  any  enterprise  whatever. 

( 2.)  Objects  of  merely  local  benefit,  which  no  one  could  avul 
himself  of  except  by  a  visit  to  Washington,  were  to  be  regarded  u 
of  subsidiary  importance,  as  not  well  fitted  to  carry  out  the  viem 
of  Sniithson  to  the  wide  extent  he  would  have  desired,  and  » 
properly  belonging  to  the  local  authorities. 

Putting  both  these  principles  together,  the  library,  the  muaeiim, 
the  art  gallery,  the  courses  of  lectures  and  the  Smithsonian  building 
were  looked  upon  as  things  only  temporarily  undertaken  by  the 
Inintitutioii,  to  be  turned  over  to  otlier  agencies  whenever  such  could 
be  found  ready  to  aiisumc  the  responsibility  of  the  operations  coa- 
nectcd  with  tliem. 

The  affairs  of  the  Institution  went  on  for  several  years  wifhont 
any  interruption.     The  general  policy  of  the  Secretary  was  to  keep 
tlieexpenditureuponthoseobjecta  which  he  considered  least  germane 
down  to  the  lowest  limit  consistent  with  the  law  and  with  the  reso- 
tions  of  the  Board  of  Regents,  hoping  gradually  to  win  the  Board 
over  to  his  views.     Among  the  accessories  on  which  he  wished  to 
retrench,  the  library  was  the  only  one  which  gave  serious  trouble. 
In  the  act  organizing  the  establishment,  the  Regents  were  anlhonW 
to  make  an  annual  expenditure,  not  exceeding  an  average  of  $25,000, 
"  for  the  gradual  formation  of  a  library  composed  of  valuable  works 
pertaining  to' all  departments  of  human  knowledge."    This  sum  was 
two-thirds  of  the  whole  annual  income,  and  had  the  provision  been 
mandatory,  would  have  left  little  for  any  active  operations.    At  a 
meeting  of  the  Board  the  day  after  the  election  of  Profeasior  Henir 
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ihe  sum  of  $20,000  hail  Ik-ch  iippn>print<.'d  for  fho  piirchaa?  of  boolvH 
and  the  fittio^  up  of  the  hbniry.  Amt-ndiiK-nbi  nxluciog  tlic  <ium 
to  $12,000  and  $1 '5,000  w«.tc  Huccomvoly  voted  down,  At  another 
meeting  a  more  definite  plan  of  openitton*  wa*  aprewl  upon,  to  tjik<? 
effect  after  tbt-  completion  of  the  building.  This  was  a  compromuc, 
uodn*  which  one-half  of  die  annual  inuimp  should  be  devoted  to 
(be  library,  the  museum  and  the  gallen*  of  art,  and  one-)ialf  to  tliv 
(ramnctions,  reports,  puhliuitions,  lettiiru^,  and  original  rrstarche^. 
The  library  project  tliua  eucnmen«.'d  as  the  leading  feature  of  the 
Institution.  It  was  greatly  strengthened  by  the  character  of  the 
a!«ifiiant  whom  Professor  Ilcnrj'  called  to  it?  ehai^,  Mr.  C.  C 
Jewett,  formerly  librarian  of  Brown  University,  a  gentleman  whoae 
high  ehanicter  and  profe»ioaal  ability  marked  him  as  well  fitted  tO 
undertake  the  work  of  eolleeling  and  arningtng  n  great  library. 
Mr.  Jewett  A'ery  naturally  disinxl  to  cx|ie3]d  the  full  admissible 
amount  upon  his  department,  and  thus  a  ditlercnw  gradually  aroee 
lietwoen  him  and  his  chief,  which  widened  a»  the  building  approached 
completion.  He  began  to  assert  his  claims  to  tui  extent  which 
met  with  the  sirong  di«appro\'Bl  of  the  Secretin-)',  and  in  1 8M  the 
dttTiTonre  culniinat^^tl  in  iiri  iipiKul  to  the  Board  of  ItepetitJt. 

The  i|U(^!<tiou  was  finut  brought  before  the  Boitni  in  the  form  of  a 
riRtolntion  r(«pccting  the  proper  division  of  the  fund.  In  April, 
IP-M,  ihc  exef.iitive  committee  ivcommended  an  appropriation  in 
which  only  $6,000  was  devoted  to  the  library,  more  than  half 
of  which  was  for  the  sular}'  of  librarian  and  asistants.  The 
appropriation  for  the  purehiiso  of  books  was  only  $1,800.  In 
prccenting  this  rety)mmendiition  the  committee  say  that  they  have 
not  recommended  an  equal  distribution  between  the  active  opera- 
tions 00  the  one  hand,  and  the  library,  museum,  &c.,  on  the  other, 
because  the  compromise  resolutions  which  required  such  equalttr 
of  distribution  do  not  go  into  efleet  until  after  the  completion  of 
the  building. 

This  reduction  was  opposed  by  the  other  party  on  both  \egal  and 
political  grounds.  Two  members  of  the  Board  presented  resolu- 
tions relstiv«  to  the  distribution  of  the  income,  which  were  referred 
to  a  sub-committee.  This  committee,  through  Hon,  J.  A.  Pearee, 
its  cfuirman,  made  a  very  elaborate  report  on  May  25Ui  following. 
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reviewing  Ui«  wiiole  subj«!l  at  great  lei^h,  reciting  what  the  Itutitu- 
tioii  had  doiK',  awl  jtijitirviiig  tlie  luiiall  appropriation  for  tbe  Ubntrj*. 
Thcnjijortclft^-cl  willi  n'iwilutinii.'*  r('|>enling  llu! <w[uproDii»c amm^.- 
luviit,  aiKJ  kaving  ()i^  ap]K>rlioiiii)aiL  aiii'mg  the*  difl«Rut  objects  to 
the  judgment  uf  lli«  l{«^iit». 

In  thu  niuiDtinic  Ihe  dilfereiicc  b'-twwii  the  ixiTctArr  and  the 
Libniriait  rt^ichod  u  vtagc  at  vrliich  thv  fiirtbtrr  cio-o|it;niUuii  of  both 
iu  tho  uffiiira  of  lliv  lu^titutiou  \ras  iiu  longv-r  practicable.  The 
ScxTn-taiy  mado  knonm  his  iiilvtitioti  of  removing  the  I^imriati, 
taking  the  ground  that  whilo  the  Board  of  Kogcnts  had  power  to 
reiiio\'v  citlicr  tho  8crrftary  or  hiii  a)»ii'taiitK,  llie  Seerrtarv  himself 
could  n-iiiovc  the  latter  without  rcfercinv  to  tlie  Board.  A  resola- 
tion  to  this  effect  was  introduced  by  Mr.  Jamea  M.  Mason,  of 
Virginia.  The  question  vni»,  in  principle,  the  aune  wliich  has  been 
miAcd  from  time  to  time  taatx  tliv  fouiiilation  of  our  Govcromeot 
ivlativc  to  Um  general  ]>owcr  of  su]R'ri«r  ofBtt-re  over  their  eubordi- 
niik's  in  xxav»  where  the  law  iiiitkut  no  vxpni»  proviHioo.  Under 
the  tt-riusof  the  organic  act  tlie  Sccrctur}'  and  the  Boanl  of  Regents, 
no  far  aa  the  as«i$tant«  were  coo't'riK-d,  ^tood  in  nearly  the  same 
relation  to  taiAt  other  tlmt  tlio  J'n'^ident  uud  .Senate  etund  under 
th«  Italional  Omstitutiou.  The  Secrct«r>-,  as  cxc(;ut)vc,  bad  the 
power  of  a|i|HiiiitiiiHit,  with  the  wnsoiit  of  tin!  Bounl  of  Rt^cnts, 
but  tJa*  law  was  tiiUril  on  iJio  subjwit  of  removal.  Mr.  Mason's 
resolution,  aAer  oeveral  aineodDieiitK  had  bc^-ii  voted  down,  wu 
adnpUil  by  a  votn  of  6  to  4,  and  the  jHtfition  of  (he  Secretary  im  the 
rcs[H>ii9ible  head  of  tlte  Institution  was  tiiua  fully  defincil. 

It  would  however  appear  that  Mr.  Jcwelt  continued  his  cflTorts 
to  secure  a  latter  »ppropriatiou  for  tlic  libnu^'  than  the  Secretary 
or  thv  excculivi;  cominittov  considered  d»tirnblc,  lutd  mrricd  his  oppo- 
sition to  mich  a  [loint  that  the  Secretat)-  rciiiuvod  liini  from  office  on 
the  13th  of  January  following, 

Thit  I'trohiliiiii  of  the  executive  commilti^e  repealing  the  comprcH 
nii«c  auil  luiving  future  anuiial  ap|K)rtiooincnt«  to  the  judgment  of 
the  RegviiLH  waa  then  jMjaed  by  a  vote  of  St  to  6.  A  further  reso- 
lution to  till;  effixl.  Uiat  a  cotnpliance  in  gixnl  faith  with  the  letter 
luid  ^jiirit  iif  the  t^urlcr  rvcjuircd  a  lar^-  projHirtioD  of  the  iDcomo 
of  tiie  la-ttitution  to  be  appropriated  for  a  library  wiut  lo^ 
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Mr.  Rufus  Choftte,  who  bad  been  the  moat  active  stipiKiru-r  of 
Mr.  JewL'tt  atul  the  libraiy  scheme,  now  nsigned  bb  |>udtion  a* 
Re^^nt,  and  acounpanied  hU  raiignatioo  with  a  I«tter  addrcancd  to 
ttu.-  Senate  and  House  of  R^proieutatives,  etatiog  hia  reKMtn^  for 
tbv  course  be  )iud  taken,  oikI  cxprcseiag  the  opinion  iliat  the  Sniith- 
Dooiaa  fund  was  bdng  managed  on  a  ^tetn  not  in  acoordanoe  with 
tho  provtMionii  of  tbc  organic  ac-t.  In  the  Senate  tlie  subj^rt  waa 
rt-ll-rrul  to  iIk  Coniniittu;  on  tin-  Judician-,  wliieh  made  a  imani- 
mouK  n.-[M>rt  in  fuvur  of  the  nu^ritj  of  Ibc  Buard  of  Regeote.  Id 
the  Hou#:  Uiere  wid<  a  more  serious  Mintari.  Mr.  Citoate's  letter 
was  rvferrul  to  a  K-k'ct  vonunJttoi'  of  five,  appointed  to  inquire  and 
report  to  the  House  whetlicr  tfav  Hintthifoniau  lDi>titution  had  been 
iiutnaged  and  it»  fuaiU  vx\»adcd  in  aucordaoce  n-ith  law,  and 
u  lit^tlwr  any  additioiml  legiitJution  was  ncuenaiy.  Afier  a  careful 
examination,  extending  tlirough  a  period  of  ax  weeks,  the  com- 
mittee mxmn  1o  have  been  unable  to  agree  upon  a  report.  Two 
rqjorta  wore,  in  fact,  imulv.  One,  signed  <Mily  bj  Mr.  Upham,  the 
dtairnian,  took  ground  against  tlie  )>ouxt  of  removal  by  the  Secre- 
tary of  the  Institution,  ami  i^initt  tlie  roitriclion  of  the  increom 
of  the  library  m  eonleinplatwl.  Anoth«--r  very  eluhorntc  report, 
signed  by  two  niembere,  su«tain<^d  thv  Scvn-tary  and  tho  majority 
of  the  Board.  The  rcmaiuing  two  nu.-ml>e»  of  the  eoiutnittee 
dgncd  neitlier  re[iorl ;  nor  did  eitJior  report  propow  any  action  on 
the  pari  of  Oongr«J«  except  Uie  jmyment  of  llie  <Jerk  of  the  oom- 
mittee. 

The  eonteet  which  had  been  going  on  for  a  period  of  lu^venteen 
yeaia  thus  ended  in  a  complete  vindication  of  Professor  Henry 
and  the  position  l»e  had  assumed.  During  the  remainder  of  his  life 
he  hud  the  great  satisfaLlion  of  feeling  tliut  he  was  held  in  con- 
stantly incnafiing  tstteni  both  by  the  Regents  and  the  public.* 

In  January,  ]8(i5,  an  event  occurred  whicji,  tliough  an  almost 
irrepar:il>tc  calamity,  tendetl  matenally  toward  the  appropriation  of 
tho  Smiltuionian  income  toward  theec  objects  which  the  Secretary 
thought  moist  proper.     A  vorwidcnihle  portion  of  the  up)>er  sloiy 
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of  the  main  building  and  a  part  of  tJie  lower  stoiy  were  bnnied. 
The  incipient  art  gallery,  the  chemical  laboratory,  and  the  lecton 
room  were  all  involved  in  the  destruction.     Hapjtjly  the  librerr 
and  the   museum  remained  nearly  intact.     An  opportunity  thm 
offered  itself  to  have  some  of  the  trusts  imposed  upon  the  fund 
undertaken  by  other  agencies.     The  library  of  Congress  was  rapidly 
growing  into  a  great  national  institution,  so  that  there  was  no  longer 
any  sound   reason  for  collecting  a  separate  Smithsonian  library. 
An  act  was  therefore  passed  by  Congress  providing  for  the  deposit  of 
the  Smithsonian  books  in  the  library  of  Congress,  so  that  all  conld 
be  consolidated  together  and  the  Institution  at  the  same  time  be 
relieved  from  their  care.     The  necessity  for  reconstructing  the  art 
gallery  was  obviated  by  the  prospective  establishment  of  the  Cor- 
coran Art  Gallery  in  a  neighboring  part  of  Ae  city.     The  erection 
of  Lincoln   Hall  and   the  establishment  of  courses  of  lectures, 
sometimes  of  a  high  intellectual  character,  by  the  Young  Men's 
Christian  Association,  did  away  with  the  necessity  of  reconatructiDg 
the  lecture  room.     The  principal  immediate  drawback  was  that  the 
building  had  to  be  reconstructed  at  the  expense  of  the  Smithsonian 
fund,  although  Professor  Henrj'  was  not  entirely  satisfied  that  so 
large  a  building  was  necessary  for  the  Institution. 

The  only  serious  burden  which  remained  upon  the  Institution 
wa**  the  National  Museum;  but  the  expense  of  its  support  whs  now 
undertaken  by  the  Government,  and  It  therefore  ceased  to  be  a 
chai^  upon  the  Smithsonian  fund  except  in  this  indirect  way  that 
the  building  which  house<l  it  had  been  paid  for  out  of  that  fund. 
No  advantage  would  therefore  have  been  gained  by  removing  the 
museum  unless  the  building  was  purchased  by  the  Government. 
The  Secretary  was  therefore  desirous  of  eifeeting  such  a  sale,  but 
his  views  do  not  appear  to  have  met  with  the  entire  concurrence  of 
the  Board  of  Regents,  The  latter  were  not  unnaturally  averse  to 
seeing  the  Institution  surrender  its  imposing  habitation  and  the 
associations  which  clustered  around  it.  A  very  natural  compromise 
would  have  been  for  the  Government  to  pay  the  Institution  a  suit- 
able mo<lei'ate  rent  for  those  portions  of  the  building  devoted  to 
tiie  care  of  Government  property,  but  it  does  not  appear  that  this 
measure  was  ever  proposed. 
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Tfao  poiiticm  of  tlw  Smitluooian  bnilctinf;  in  tlic  publio  grounds 
led  Proftttor  H«nr}-  to  take  nn  lulivv  intciv)^!  in  mcnMinK  lor  the 
{mitrovrmi'nt  of  tlHyoity.  Among  lii»  liit(!:«t  vlfortK  in  thix  <tirc<-tioa 
vrvTv  tltose  miiclc  with  th«  object  of  having  tin-  oitt  raiml  wliidi 
boiiitdod  tho  Mall  lillul  U]).  Souir  of  un  inuy  n-tDcmlx.>r  a  witty 
ar^iiiKrnt  with  wlm-h  liv  iirgtti  lliim  iiivtutiiK  ii[)uit  tlic  Board  t^ 
Ptiblie  Worki^  "  The  grout  iiM'fti<'ipii<'_v  ol'ltM>Sniithmnian  liiul  tx-cu 
Mid  by  it«  0]>inneni»  to  hv  illiv>tra(i.-<]  liy  ttiv  fiiot  that,  nit Ix.mgli 
formed  to  di(IVi««  IcDOwledgv  over  tJic  wliolo  world,  it  had  not 
LjffifbfBd  knowkflgc  enough  umorif^  tliv  loutl  nutlmritio*  where  it 
F'Wfe'rituuU'd  to  uuikv  thvm  M-o  itiv  n«<vMiity  of  aiming  tJic  [tv»ti- 
i  luntial  uuinnce  of  thi«  obeolttc  canal."  The  work  of  filling  up 
t  was  immodiutoly  comnM!n<«d  by  th«  board  to  which  iJiu  organH-nt 
I    was  ttiklrUHod. 

Tlic  following  extract  from  one  of  Frofiwor  Henry's  early 
joomaU  will  be  of  inturutt  a»  fhuwing  the  chamctcr  of  lii«  early 
ofibrtK  for  tho  iiuprovenient  of  the  Smititaouian  grouuds: 

"XOVKWBKR  25,  1850. 

*'Orcu|n«<l  tJiU  monilng  cximiining  the  piiblio  gKiumln  lirlwwii 
the  Cn{)itol  anil  tin-  Monument.  I  have  Iwen  impm^scd  tiitu«  my 
coniiettion  with  the  Siuitlisciiion  IiiNtitutiou  witli  the  iin[)nrtaiiee  of 
improving  the  public  gmmidfl  oo  whioli  die  Smithsonian  ix  ploued 
in  aicvordaiioe  with  a  general  plan,  and  I  liave  taken  every  oppoi^ 
(unity  of  cxnatlikting  oo  the  capiicity  of  the  Mall  to  be  made  o»o 
of  the  HKist  DCMUtifii!  drivra  in  the  world.  My  cntliUHinfim  oti  this 
point  wat^  much  dumiwiied  a  few  mi.inths  ago,  when  it  W3&  proJK»^ed 
to  pluec  the  Botanii;  Garden  on  the  Mnll  ni-ar  the  8miUieoniao. 
The  site  was  eliuMrn  and,  wt  I  tiup[)o>>od,  all  tJiiogtt  Hcttlvd,  when  to 
my  eoqtrise  soma  influence  at  once  elianged  the  location. 

"  My  intf;i.i>t  in  llic  project  wua  again  awakuni^l  by  a  nioveintot 
on  tilt'  iHirl.  of  Mr.  Corcoran,  An  appropriatiou  w&t  made  to 
improve  tlie  groiiiid^  nroimd  the  Pnsti'miLc)  HoiLiir.  Mr.  Cor- 
eomn  wn^  iiiti'r(!<te<l  in  thi-  tMjnnre  op|x)»tc  hi»4  rei^idciKX'.  He 
retjufsu-d  me  to  go  with  him  to  the  Pwwdent  to  imk  him  in  inter- 
fere. We  mileil  on  the  Pnsitlent,  who  manifested  an  interest  in 
the  subject  but  said  he  had  no  power  to  art,  but  if  we  would  t^hnw 
him  the  authority  he  would  do  what  lie  could  to  forward  the  obiect. 
Oh  this  a^unuice  Mr.  CoR-oran  and  myself  left  the  President, 
and  I  was  rcquwted  to  »?arch  for  tho  law  authorizing  tlie  action  of 
tli«  i*rvsideat.     For  tlun  purpose  I  called  upon  Peter  force. 
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■who,  after  a  search  of  some  time,  foand  the  law,  am  me  a  copy, 
which  I  afterwards  presented  to  the  President.     Toe  same  eveniif 
I  called  a  meeting  at  the  office  of  the  mayor,  of  Mr.  Mudd,  the 
commisiuoDer   of  public  buildings,  and   the  mayor.     After  eome 
conversation  it  was  at  length  concluded  to  send  for  some  competent 
landscape  gardener  to  give  a  general  plan  of  the  improvements, 
and,  on  the  su^estion  of  the  mayor,  it  was  resolved  to  reqneBtthe 
President  to  direct  that  Mr.  IJowniog,  from  Newburgfa,  be  re- 
quested to  examine  the  grounds  and  report  a  plan  of  improvement. 
vi'e  (the  mayor,  Mr.  Mudd,  and  myself)  called  next  day  on  the 
President,  presented  the  matter,  and  received  from  him  the  sanctioD 
for  writing  to  Mr.  Downing.     A  few  days  after  this  I  started  for 
New  Jersey  and  was  absent  several  days,  and  when  I  returned  I 
found  that  nothing  had  been  done, — Mr.  Downing  had  not  been 
written  to.     I  therefore  drew  up  a  form  of  a  letter  of  invitation  m 
accordance  with  my  views  of  tne  manner  in  which  the  invitatioa 
should  be  worded,  and  sent  this  to  the  commissioner.     This  letter 
was  sent,  and  in  conformity  with  this  invitation  Mr.  Downing  has 
come  on.     I  caDed  with  Mr.  Downing  on  the  President,  who  gave 
us  a  very  pleasaot  reception  and  enterm  with  much  interest  into  the 
plans  of  Mr.  Downing.     This  morning  Mr.  Mudd,  Mr.  Downing, 
and  myself  have  examined  all  the  ground  between  the  Capitol  anl 
the  river,  and  found  it  admirably  adapted  to  the  formation  of  a 
landscape  garden  and  a  drive." 

The  administration  of  the  Smithsonian  Institution  does  not 
appear  to  Iiave  been  compatible  with  the  continuance  of  the  experi- 
mental researches  in  which  our  colleague  was  so  eminently  suc- 
cessful during  the  earlier  years  of  his  life.  The  fact  is  tliat  the 
general  science  of  electricity  was  passing  almost  beyond  the  experi- 
mental and  into  the  mathematical  stage,  so  that  little  of  real  value 
could  be  effected  by  mere  experimentation  without  reference  to 
purely  mathematical  theories.  But  it  would  be  altogether  a  miefake 
to  suppose  that  his  scientific  activity  was  diminished  or  that  his 
contributions  to  knowledge  were  confined  to  his  earlier  days.  The 
talent  which  had  before  l>ocn  directed  to  investigations  of  a  purely 
scientific  character,  {understanding  by  Uiifl  term  such  as  were  designed 
only  to  improve  tlie  theories  of  natural  phenomena,)  was  now  turned 
to  practical  application  of  scientific  principles.  Whether  such  appli- 
cations are  less  worthy  of  the  investigator  than  the  advancement  of 
purely  theoretical  notions,  we  shall  not  attempt  to  discuss,  but  shall 


only  remaric  that  oar  colkni^io  brought  into  his  new  field  that  a&ms 

luuK-lfuih  dvrotioD  to  tiw  intvllcrliial  intcn«ts  of  mankind  whidi' 

Hmorkit   the-   purrly   stricnttfic   investigator.     ^V'hatcvl?^    utilitarian 

Vobfccts  be  may  huve  Rtmed  at,  they  hiul  no  persiiiiiil  rL-TerenM'  to 

Vlliiuwir.     He  never  enjjagcd  in  an  investigation  or  an  entcrpriBt: 

whteh  wiu  to  put  a  clullur  into  his  own  pocket,  but  aimed  only  at 

the  general  gnod  of  the  world. 

One  of  tiio  corlioint  of  hix  new  ent^Tpri*"*  wiut  that  of  rcctriving 
ootloM  of  tlie  wmthcT  by  telegraph  and  exhibiting  them  npon  a 
map,  thus  hiving  the  foundation  of   our   premmt  nieteorolflgical* 

fry«teni.     In  1847  he  ealled  the  attention  of  tlic  Board  of  Itegmts'' 
to  tile  facilities  which  linot  of  telegraph  would  afford  for  warning 
ebeervere  to  be  on  the  wateh  for  the  approach  of  a  storm.     An  ai 
part  of  tlie  sj-stem  of  metcorologj-,  the  telegraph  was  to  be  eniployetf  ' 
in  the  investigation  of  atmoepheric  phenomena.     The  advantage  to 
agrioultarc  and   commerce  to  be  derived   fmm  a  knowledge  of 

ftbe  approach  of  a  storm  was  recommended  as  a  subject  deserving 
the  attention  of  Go\*emnietil.  About  1850  the  plan  of  mapping 
the  wmtlin*  was  iaMituted.  Many  of  us  remember  the  lai^  niap^j 
of  theeounlr^'iinK[)ende<l  in  tlie  enirnni'e  to  the  InHlitntJon,  on  wlucjt 
tbe  ttate  of  tlie  wMithcr  in  diftVrf  nt  ix-gion.-*  wjw  indimtitl  by  inimi- 
Bblesign;).     This  (tj-tttem  continued  until  1861,  when  the  breaking 

oat  of  the  civil  war  prevented  its  further  eontiniiniiee.* 
^  After  the  elosc  of  the  war  a  renewal  of  tlic  ny^tem  was  pro|>oMd 
^■Bld  mme  efforts  made  for  the  attainment  of  this  object.  But  with 
tilts  as  with  every  other  enterprise,  Professor  Henn-  woidd  never 
ga  on  with  it  after  any  one  else  wna  found  ready  to  tjikc  it  up.  In 
1869  our  eolleague,  Profes<or  Abbe,  commenced  the  issue  of  regular 
weather  bulletins  from  the  Cincinnati  Obscn."atorj',  i^howing  the  Ktate 
of  the  weather  at  a  number  of  telegraphic  etatioos,  followed  by  a  brief 
forecast  of  the  weatlwr  which  would  probably  be  expcrieoeed  at 

IGodnnati  during  the  next  twenty-four  liours,  About  the  same 
time  provision  m-os  miide  by  Congrtss  for  the  national  s^'stem  now 
BO  thoroughly  organized  by  the  Chief  Signal  OffictT  of  the  Army. 
This  ^t»n  peeeived  the  cordial  support  of  Profeawr  Henry,  who 

*8«e  lllrtoiioBl  Nota  on  Ui*  Mjitcm  ol  WinUMir  Tetc<rBplir.  by  CUtHiAI'B 
-■MMaK,  AHiericaK  Jountal  iif  Sciaia  and  ArO,  Valiunc  ti,  1S1,|MC*  "I- 
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gave  every  polity  at  the  disposal  of  the  InetituticHi  to  G«tia«l  VLjet 
for  the  completioa  of  the  organisttion,  and  indeed  turned  over  the 
whole  practical  part  of  the  subject  to  him. 

Among  the  services  of  Frofessor  Heniy  outside  of  tiie  field  of 
pure  science  and  of  the  administration  of  the  Smithsonian  Inadta- 
tion  the  first  place  is  due  to  those  rendered  in  connection  with  the 
Light-House  Board.  This  Board  was  organized  hy  act  of  C<HigraB 
in  1852  to  discharge  all  administrative  duties  relating  to  the  light- 
house estabUshment  on  the  American  coasts.  The  duties  aasigDed 
to  Professor  Henry  in  this  connection  included  experiments  of  all 
kinds  pertaining  to  lights  and  signals.  The  illuminating  power  d 
various  oils  was  made  the  subject  of  exact  photometric  experimeutt, 
and  large  sums  were  thus  saved  to  the  Government  by  the  adoption 
of  those  illuminators  which  gave  most  light  in  proportion  to  coeL 
The  necessity  of  fc^-mgnals  led  to  what  are,  for  our  present  purpose^ 
the  most  important  researches  in  this  connection,  namely,  his  inveslt- 
gations  into  the  phenomena  of  sound.  Acoustics  had  always  bem 
one  of  his  favorite  subjects.  As  early  aa  1856  he  published  a  care- 
fully prepared  paper  on  the  acoustics  of  public  buildings,  and  be 
frequently  criticised  the  inattention  of  architects  to  this  subject 
His  regular  investigations  of  sound  in  connection  with  the  Light- 
Housc  Board  were  commenced  in  1865.  It  had  long  been  known 
that  tlie  audibility  of  sounds  at  considerable  distances,  and  especially 
at  sea,  varies  in  a  manner  which  has  seemed  quite  unaccountable. 
There  were  numerous  instances  of  a  sound  not  becoming  audible 
until  the  licarer  was  immediately  in  its  neighborhood,  and  others 
of  its  being  audible  at  extraordinary  distances,  Verj-  often  a  sound 
w-ns  audible  at  a  great  distance  and  was  lost  as  the  hearer  approached 
its  source.  The  frequency  of  fogs  on  our  eastern  coasts  and  the 
important  part  played  by  sound  signals  in  warning  vessels  of  danger 
rendered  it  necessary  to  investigate  the  whole  theory  of  the  subject 

One  of  the  first  conclusions  reaoheil  related  to  the  influence  of 
reflectors  antl  of  intervening  obstacles.  That  a  sound  in  the  focus 
of  a  jtarabolic  reflector  is  thrown  forward  and  intensified  in  the 
manner  of  light  liiis  long  Ijecn  a  well-known  fact.  The  logical  con- 
sequence of  this  is  that  the  soniid  is  rut  oflf  behind  such  a  reflector, 


AUnUHUU   OF    PROF.  S. 


485 


that  at  snort  distnaocti  it  ii  many  times  louder  in  fitHit  of  Ui« 
reflector  thaa  bchitHl  it.  In  the  case  of  liglit,  which  moves  in  r^t 
linoH,  it  ia  well  known  that  eudi  an  incrGOJied  volume  of  light  tJirowa 
ill  one  direction  will  go  on  indefinitely.  Out  in  the  case  of  sound 
iJie  law  was  found  to  be  altogether  different  —  the  farlber  tlie 
olnen'er  went  away  fntm  the  sour^^,  the  leeB  the  influence  of  the 
reflector,  and  at  the  distance  of  two  or  three  miles  tlie  latter  was 
without  eflert. — the  sound  being  alwHit  equally  audible  in  xtliati'ver 
direction  tJie  reflector  might  be  turned.  Auotlicr  im]x>rtant  dit»- 
ooveiy,  made  the  following  year,  was  that  when  a  sound  wati  moving 

jUgwmt  the  wind  it  might  l>e  lieanl  at  an  elevation  when  it  \^^ 

■BAiulihle  near  the  earfa(«  of  tlie  water. 

Tbi*e  ohwrvalions  were  continued  from  lime  to  time  during  fn© 
aumnu^r  J«ason  until  1877.    They  resulted  in  ooUeoiing  an  immense 

■Diin^  of  facts,  ini-Iuding  many  curious  abnormal  phenomena,  de^enp- 
tions  of  which  are  found  in  the  annual  Reports  of  the  Ijight-IIoa'ie 

^onrd.    Our  president  was  extremely  cautious  in  formulating  liK^i-i^n 

Pbf  the  subject,  an<l  had  no  ambition  of  associating  his  name  with  a 
geuerultxation  which  future  resean'Jics  might  disprove.  The  result 
of  his  observations  however  was  to  show  tliat  there  were  none  ot 
tltcw  nirious  phenomena  which  might  not  t>e  a<i-ountc<I  for  by 

B  gpecieti  of  refraction   arising   from   varying  atmospheric  cur- 

TCnts.  The  pot«ible  effects  of  this  cause  had  been  pointed  out  bjr 
Profea«ur  Stokes,  of  Bngland,  in  1$67,  and  the  views  of  ttie  latter 
•eem  to  Itave  been  adopted  by  Henry.  One  of  tlie  geji«ralin- 
liou  i»  \'ci^'  clearly  explained  on  this  theory:  A  nirrent  of  air  i» 
■lore  rapid  at  a  short  height  above  the  water  tliau  at  its  iium«diato 
If  a  eound-wave  is  moving  with  saob  a  current  ita  upi>cr 
.will  be  carried  forward  more  rapidly  than  its  lower  jiart ;  ittt 
will  thus  he  pri'sentMl  downward  and  it  will  tuid  to  tartke 
the  water.  If  moving  in  an  opposite  direction  against  tlie  wiitd, 
tlie  greater  veloci^  of  the  latter  above  the  water  will  cuise  tlic 
oppcr  port  of  the  soond-wave  to  be  retarded.  The  wave  will  llius 
be  thrown  upward,  and  the  oourec  of  tJie  »ound  will  be  a  curved' 
line  convex  w  tJie  water.  Thus  an  olwervcr  at  tlie  xurfow  may  be 
,b  a  region  of  ooraparative  silence,  when  by  aMxaidiug  a  few  yards 
he  will  reach  Um>  region  of  sound  vibration.  A  corresponding  effect 
M 
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would  be  produced  hj  a  difi^reuoe  in  the  motions  of  two  oontigaoai 
bodies  of  air,  whether  the  line  of  change  was  vertical  or  horizontal. 
Ab  we  know  very  well  that  the  motion  of  the  air  ie  by  no  meana 
uniform,  and  that  eddies,  gusts,  and  wfaifis  prevail  nearly  eveiy- 
where,  it  is  to  be  expect^  that  sound  will  not  always  move  uni- 
formly in  a  direct  line,  but  will  be  turned  from  its  direct  coutse  by 
the  sort  of  refraction  that  we  have  described.  It  is  however  im- 
possible to  prove  by  observation  that  this  is  the  only  cause  of  tlw 
abnormal  phenomena  referred  to,  because  the  exact  velocity  of  lool 
currents  within  a  space  over  which  the  sound  extends  cannot  be  ■ 
subject  of  observation.  Professor  Henry  was  however  diqnsed 
to  claim  that,  having  a  sufficiently  general  known  cause  to  acooont 
for  the  phenomena,  it  was  not  philosophical  to  assume  other  cuisa 
in  the  aheence  of  decisive  proof. 

It  was  at  the  light-house  station  in  the  month  of   December, 
1877,  that  Professor   Henry  noticed   the   first   symptom  of  the 
disease  which  terminated  his  life  a  few  months  later.     After  pasdng 
a  restless  and  uncomfortable  night,  he  arose  in  the  morning,  finding 
hifi  hand  partially  paralyzed.     A  neighboring  physician,  being  ^t 
for,  gave  a  prognosis  of  a  very  serious  character,     A  more  detailed 
subsequent  examination  by  two  members  of  our  Academy  led  to  the 
conclusion  that  he  was  affected  with  an  incipient  nephritis.    Altboi^b 
no  prospect  of  recovery  could  be  held  out,  it  was  hoped  that  the 
progress  of  the  disease  would  be  so  slow  that,  with  his  healthy  con- 
stitution, he  might  still  endure  for  a  considerable  period.    This 
hope   however   rapidly   faded.      During   tlie   winter  the  diseas^ 
assumed  so  decided  a  form  as  to  sliow  that  his  active  work  was  dor** 
and  that  we  could  have  him  with  us  but  a  few  months  longer.    Bn* 
lieyond  a  cessation  of  his  active  administrative  duties  there  was  »*^ 
change  in  his  daily  life.     He  received  his  friends,  discussed  scientiff  * 
matters,  and  took  the  most  active  interest  in  the  affairs  of  the  worl** 
so  long  as  Ins  strength  held  out.     It  was  a  source  of  great  consol^^" 
tion  to  liis  family  and  friends  that  his  intellect  was  not  clouded  n*^^^ 
his  ner\'ou5  sj-stcm  shattered  by  the  disease.     One  of  the  impressi  ^r-r 
recollections  of  the  writer's  life  is  that  of  an  interview  with  him  t^^B 
<lay  before  his  death,  when  lie  was  sustained  only  by  the  most  po 
erful  restoratives.     He  was  at  first  in  a  state  of  slumber,  but, 
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opening  fiiw  *ynt,  iimotif  tli«  Gret  qnestions  l>e  asked  wa^  whether 
tin-  Ininnt  o(  M'.'fvury  had  b«ai  siicn-ssfully  ohserved  and  the  appro- 
priatioit  for  obetTving  the  coming  totiO  eclipse  seciuvd.  H«  was 
tlieii  {;rmliiallj  sinking,  und  died  ut  noon  un  Mny  13, 1878. 

A  ratw  i<ketch,  like  the  foregoing,  of  the  lines  of  activiij"  followed 
oat  hy  our  laie  President,  gives  no  adequate  idea  either  of  his  mental 
foroe  or  of  his  ptihiic  services.  The  contributioDS  to  science  of  an 
Acn«ric»D  of  the  last  fow  generations  afford  an  entirely  insuffieient 
standard  of  judgment,  though  it  is  a  stan^lard  which  writvre  aru 
pronii  tu  miopt  as  if  it  were  the  only  one.  We  are  apt  to  forget  that 
Acion^i!  is  a  plant  of  cultivation  which  rarely  or  never  flourishes  in 
a  »(atv  of  isolation,  and  readies  full  fruition  only  when  it  can  absorb 
into  its  oH-Q  growth  the  fertile  ideas  of  many  associated  minds. 
Lvttving  out  a  few  powerful  intelleetct  who  Atari  eil  our  modern  system 
of  investigating  nature,  a  high  development  of  tlie  scientific  spirit 
has  been  attained  only  by  a  communion  of  ideas  Ihroagb  the  medium 
of  academics,  institutions,  and  jnurnals.  We  may  pronounce  it  an 
tntiie  illiiiiion  u>  auppo^  tliat  a  professor  in  one  of  our  ordinaty 
American  (■f>llcgt<s,  without  personal  oonlairt  with  men  engaged  in 
similar  pumuitM,  and  MiitJiuut  avtxgtt  to  tlie  puhlicatious  in  which 
foreign  invtMti)raton<  pulilLsli  their  retu>ATch«),  can  permanently  take 
a  lea<]ii(g  jMHili4>n  in  any  liranoh  of  investigation.  If  it  shall  appear 
that  Heiin.'^  <i>ntril>piion9  to  t-lutrieity  were  lesn  ntunenma  and 
brilliant  thaii  tliuMt  of  Faraday,  let  us  consider  not  simply  the 
immensely  widt-r  tteld  of  Henry's  intellectual  and  public  activity, 
but  the  dilfervnt  tiitualions  of  the  two  men.  The  one  occupied  the 
focus  of  the  inlelle«toal  metropolis  of  the  world,  ctmimanding  at 
pleaaun-  of  every  M^rt  of  apparatiLi  which  money  could  purchase  or 
art  produce,  aud  wiw  surroundeil  hy  an  ailmirii^  crowd  of  tbe  ^itr 
of  society,  eagerly  luAring  of  his  every  dlwovery  ami  li^teniimr 
attentively  to  all  hi^  uttcraii'M^:>i.  The  olJier  wo^  during  hi«  larly 
prime,  »ti  nvi-rworkiti  iiulrnrtor,  ulnwj^  out  of  the  nv^-ii  of  llu: 
great  tn^i^umtof  foreign  scientific  lileraturv,  and  witli  none  of  tb«: 
advantugw  enjoyed  by  his  gn'wt  coni|K.-tilor. 

Anirther  cin-umstant^  not  to  he  Ict^t  Mght  of  ie  that  HeuTV,  in 
<^Mdi<iucc  to  oite  of  the  greal  prinoiplui  of  hu  life,  voluntarily 
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relinquished  to  others  each  field  of  investogatioii  at  the  very  time 
when  he  had  it  so  far  cultivated  as  to  yield  most  fame  and  profit 
to  himeelf.  It  is  an  nnfortunate  fact  that  the  world,  in  awarding 
ite  laurels,  is  prone  to  overlook  the  sometimes  long  list  of  those 
whose  labors  have  rendered  a  result  possible,  and  to  remember  only 
the  one  who  gave  the  finishing  stroke,  or  applied  previously  koovs 
principles  to  some  useful  result.  There  are  few  investigatora^to 
whom  the  critmon  in  question  would  do  leas  justice  than  to  the 
subject  of  our  notice.  In  his  uoselfiah  devotion  to  knowledge 
he  sowed  that  others  might  reap  on  the  broad  hmnanitariaii 
ground  that  a  valuable  har\'est  would  be  sure  to  find  a  laper 
while  the  seed  might  wait  in  vain  for  a  sower.  Had  this  hea 
done  solely  in  his  individual  character  we  should  have  looked 
upon  his  course  with  admiration ;  but  in  bringing  the  principle  into 
the  administration  of  the  Smithsonian  Institution  he  avoided  a 
danger  and  rendered  a  benefit  for  which  we  cannot  be  too  grat^. 
To  this  principle  is  due  the  fact  that  the  Instatation  never  appearel 
as  a  competitor,  seeking  an  advantage  for  itself,  bat  always  as  the 
active  co-operator  in  every  enterprise  tending  to  carry  out  the  olgect 
prescribed  by  its  founder. 

Notwithstanding  a  uniform  adherence  to  this  course  through  his 
whole  life  it  would  be  difficult  to  find  a  physicist  of  our  time  whose 
researches  cover  more  ground  than  his  do.  Any  adequate  analysis 
of  his  published  papers  and  notices  would  have  transcended  the  linii* 
of  the  present  memoir.  Besides  hiaelectrical  researches,  they  bclude 
meteorology  in  almost  all  its  phases,  the  physical  geography  of  his 
native  State,  terrestrial  magnetism,  capillarity,  molecular  physics, 
observations  of  meteors,  phosphorescence,  solar  physics,  protection 
from  lightning,  observations  of  the  aurora,  the  radiation  of  heat, 
the  strength  of  building  materials,  esperiments  on  an  allied  spon- 
taneous separation  of  alcohol  and  water,  aeronautics,  the  ventilation 
of  buildings,  the  phenomena  of  sound,  and  various  other  subjects 
hanily  admitting  of  classification. 

Notwithstanding  his  literary  productiveness,  he  rarely  if  ever 
wrote  a  paper  to  yield  him  tlie  honorarium  of  a  magazine  contrib- 
utor. Nor  did  he  ever  seek  a  source  of  income  beyond  the  modest 
salary  paid  him  for  administering   the  Smithsonian  Institutioo. 
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Thit<  suffi<»d,  ihH  only  to  mtisfy  tiw.  wants  of  a  ^niplc  mode  of  lif«, 
bat,  with  the  ftkl  oi'  tlic  a(xi>(niiio(l»ttoi»  Blitmtti  h!ni  in  Uk  tniild- 
iBggto  tlkpeiiMr  »  hoepitnlity  to  a  vriilc  cnnJc  of  frienib  siMJ  lulniinix 
S  pleasant  to  (ht?  rocipkiitH  iu>  if  it  h&il  won  tlir  tillv  of  pritKi-ly. 
Altboiigh  not  (Imwing  u  salnn'  fnmt  tJm  (iov«^tmonl,  mmI  i-ntillcd 
therefore  to  ooiupeneatJoo  for  iiny  M?rvi«e<  remlvrcNt,  Iii^  numerotb* 
public  <>crvii-<i*  wn  oiilin-ly  fimtiiilouii.  Il  intmt  liowevt^r  In-  .said 
to  the  credit  of  «ur  tiuwriniwyil  tliai  !»fl*r  )ii»  ikatli  Cougn^s:<  volwl 
his  biuily  n  mnall  mm[HaiAatinD  for  hit*  twenty-five  ynora  of  wlmiii- 
i»1mtivc  Ki-r%-iii!  in  tlit;  offiora  of  member  and  preaidenl  of  th«  Ltght- 
Hou»c  Boanl- 

Oav  of  Uh  interesting  trsite  of  character,  and  one  which  power- 
fully tpnd«l  to  niake  the  Sinitbtonian  Inxtitntion  popular  and 
useful,  was  a  oertiun  intellectual  pbilanthropy  which  aboweil  itself 
in  (caseltta  eflbits  to  make  others  enjoy  the  same  wide  vie#)  of 
nature  which  he  himself  did.  He  was  acncfisible  to  a  fault,  aiid 
ever  nody  to  persusdc  any  honest  propouoder  of  a  new  theory-  that 
be  Wa6  wroi^.  The  only  eubjwt  on  which  the  writer  evw  had  to 
express  to  him  strong  discnt  from  bis  views  was  that  of  ihc  practi- 
cability of  conviocing  "iinivcrw-makcrs"  of  their  erron.  Tliey 
always  answered  with  opposing  arguments,  generally  in  a  to»e  of 
aiTOgance  or  querulousnes  which  deterred  even  ibe  DHtdoit  Henry 
from  replying  furtlter;  luxi  he  still  oonsdenul  it  a  duly  to  do  wlut 
he  oould  tDwitnl  imbuing  ibe  next  one  of  tlie  dnM  who  luldrowod 
him,  with  correct  notions  of  the  objectd  of  nciendftc  tbeorMia. 

It  is  hardly  iteceaaary  to  eay  that  in  Pnife^^tHtr  HciiiyV  mental 
compomtioQ  were  included  a  breadth  of  intellect,  clcarnete  of  philo- 
■opliic  insight,  and  strength  of  judgment,  without  which  lie  oould 
never  have  carried  out  the  difficult  task  which  hi»  official  prwJtioD 
iin[Njftcd  upon  him.  His  mental  Hbt-r  was  well  mwu  in  the  stand 
which  Ite  took  against  the  delusions  of  spiritualiMn.  On  no  snfajeot 
wm  be  more  decidcil  titan  on  tliat  of  the  itn|NMMbility  and  absurdity 
of  the  pceudo-miraeles  of  tlie  mcdiiinui,  who  wcmcd  to  him  to 
clum  no  liMs  a  power  than  that  of  overnding  the  laws  of  natore. 
An  int«lleinoal  person  yiehling  erv<k-n«c  to  tbetr  pretemdons 
aeemtd  to  him  to  be  in   great  dangt^r  of  inxanity.     An  old  and 

specied    friend,  who  bad    h«ld  a   proaiincnt    poeitioa   in   the 
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GoverDment  service,  in  speaking  to  him  on  the  sabjeCt,  cooe 
described  bow  he  had  actually  seen  a  spiritual  medium  rise  in  tk 
air  and  wafl  bim^lf  oat  of  the  window.  "Judge,"  answered  Ik 
Professor,  "you  never  saw  that,  and,  if  yon  think  yon  did,  yon  sn 
in  a  dangerous  mental  condition.  If  yon  do  not  give  this  deloHoa 
up  you  will  be  in  the  insane  asylum  before  you  know  it.  Asi 
lo\'ing  friend  I  beseech  you  to  take  warning  of  what  I  say,  and  to 
reflect  that  what  you  think  you  saw  is  a  mental  delusion  whidi 
required  the  most  careful  treatment." 

He  used  frequently  to  relate  a  curious  rircumstanoe  as  an  illnstn- 
tion  of  the  character  of  this  l^erdemain  A  noted  s^ritualist  bad 
vifdtcd  AVashington  during  Mr.  Uncoln's  administration,  and  held 
several  seances  with  the  President  himself.  The  latter  was  ex- 
tremely deirous  that  ProfeEsor  Henn'  should  see  the  medium, 
and%ive  bis  opinion  as  to  how  he  performed  his  wonderful  feals. 
Althoi^h  Henri'  generally  aA-oided  all  contact  with  such  men,  be 
consented  to  receive  him  at  the  Smithsonian  Institution.  Amoof 
the  acts  prvtposed  was  that  of  making  sounds  in  various  quarten 
of  the  room.  This  was  something  which  the  keen  senses  aod 
ready  ejtperimontal  faculty  of  the  Professor  were  well  qualified  to 
investigate.  He  turned  his  head  in  various  portions  while  the 
sounds  were  being  emitted.  He  then  turned  toward  the  man  with 
the  utm(wt  timim^!®  ami  said,  "  I  do  not  know  how  you  make  the 
sounds,  but  tbi;>  I  penvive  vcr^-  clearly:  they  do  not  come  from 
till'  Tw^rn  but  t'lvm  your  pt'rsou."  It  was  in  vain  that  the  operator 
)in>iostt\l  that  ihoy  di^l  uot.  and  that  be  had  no  knowledge  hov 
th<.'v  wciv  pnxluitx).  The  ktvn  ear  of  his  examiner  oould  not  be 
dAvivt.\i. 

Snuciinif  alWrwanl  the  Professor  was  traveling  in  the  east,  and 
ii.x>k  a  scat  in  a  niilway  car  beside  a  young  man  who,  finding  wbo 
his  ivmiKmion  was.  cntervxi  into  con\"er8ation  with  him,  and  in- 
ti>rrut\l  hiiu  that  he  was  a  niaki>r  of  tel^raph  instruments.  His 
.■ul\-anc*s  worv'  r^wiv^il  in  so  friendly  a  manner  that  he  went  fortber 
vt't.andivntidiil  to  him  that  his  ingenuity  had  been  called  into  requi- 
sition bv  spiritual  mtxliums.  to  whom  he  furnished  the  a^paratu 
llt■i'«'^:«aI^'  for  tlte  niauilV'statioas.  Heniy  asked  him  by  what  medi- 
ums be  had  bwni  thm  i-nKaifed.  and  was  interested  to  find  that  among 
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tlieni  \ra«  tlic  vrrj'  man  Ik-  had  in«t  at  Ui«  SmiUisooiui.  Tbv 
fioutxl^  wliidi  the  tncOiuti]  luiJ  tmiiltetl  were  then  described  to  IIm! 
young  muD,  who  m  reply  expUiinptl  th«  structure  of  the  apgnrstus 
by  which  they  were  producvd,  wliioh  apjMtratiLs  hiul  been  conetractal 
by  hiniHcir.  Thi.-  iippurntuif  wait  tastcncd  around  the  muscular  part 
of  the  upper  urm,  and  vraif  so  armnged  thut  t)>c  soundx  would  be 
produced  by  a  j<inipl<'  contntctiou  of  ihc  muscle,  tmBCOompnnied  by 
any  mutjon  (if  the  joJnle  of  tlie  arm,  and  thenfOTe  entirely  invi»iblc 
to  A  bjHUm]or. 

A  trait  of  Professor  Henry's  character  which  <'ontributed  pow- 
erfully to  his  euocGsti  and  usefulneee  woe  the  niaDy-fiideJootie  of  both 
hie  intellect  and  bis  taste.  The  great  developinent  of  the  imagina- 
tive and  »4thctio  facultica  which  led  to  the  precocious  dramatic 
activity  uf  his  boyhood  made  itself  felt  throughout  his  life. 
Although  he  did  not  seek  tn  bcauUfy  bis  public  addreaees  or  com- 
moiucatious  with  ornaments  drawn  from  foreign  sources,  he  was 
alwi^s  ready  with  an  apt  quotation  to  dothc  a  sentinient.  Apart 
from  all  intellectual  an«l  soieutifie  claims,  jVtnerican  science  could 
not  have  desirvd  a  more  titting  representative  and  leader  at  the 
National  Capital,  or  found  one  whose  physical  and  mental  coaiititu- 
tioo  afforded  so  Utile  ground  for  udvcra;  criticism.  His  prindplo 
kept  him  oatudc  of  all  oompedtioo,  jealousies,  and  «kcb  purposeB, 
■ad  all  combined  gavo  his  reconinicndatjons  a  force,  founded  on  the 
umronce  of  tlieir  entire  disi nt<' rested ncss,  which  they  atherwi«: 
could  ml  have  conim»nd<i].  If  he  h(i<]  any  eocenliicitim  nr  preju- 
diocs  tlivy  wen.^  tlxMO  of  the  phil<]«<>]>lier.  Tlie  menial  qualities  so 
well  fitted  to  secure  the  afifcctiou  as  well  as  the  rtsjHX't  of  all  witli 
whom  be  bccAtnc  intiumlely  wquainlcd,  were  supplemented  by  a 
healthy  constitution,  a  welUhuilt  penmn,  and  a  commanding  yet 
modest  presence,  finely  culeulated  to  win  confideiKe. 

In  concltMon,  wk  Ix-lieve  tJutt  we  but  feebly  express  the  ttnti- 
tnent  of  cver^'  luvtiiiKT  of  Uie  Acaileiny,  in  saying  that  oar  lilc 
Pncidcnt  will  Ixr  entitled  to  tJie  gntlitude  of  poet«ri^  as  the 
louhtr  of  that  inlclkvtuid  Uuid  of  the  Uist  geueration,  to  whom  is 
due  tJ>o  t;rttil  lulvimee  in  tlie  national  appre-ciation  of  i^cnlific 
Ktcareh  wliieh  Iuin  l>efii  witncswd  during;  the  last  tliirty  yours ;  n»d 
tile  atotv  of  mdcly  of  which  he  would  not  be  on  ornament  is  still 
bqyood  uur  intellectual  vision. 
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Supplemental  Note. 

(From  page  iBB.) 

The  following  statement  by  Professor  Henry  was  made  at  the 
request  of  the  English  Government  Scientific  CommiasioD,  Jooe 
28,  1870,  during  his  visit  to  London.  To  the  request  liiat  be 
would  givo  the  ConimigRion  a  general  idea  of  the  character  of  tlie 
Smithsonian  Institution,  Professor  Henry  replied : 

"  There  was  at  first  a  great  diversity  of  opinion  as  to  the  manner 
in  which  the  income  should  Ite  applied  to  realize  the  design  of  the 
testator,  as  expressed  in  the  brief  but  comprehensive  terms  of  the 
bequest.  The  distinction  at  that  time  between  an  Institution  for 
the  advancement  of  knowledge  by  the  discovery  of  new  truths,  and 
one  for  the  teaching  of  the  knowledge  already  in  existence,  was  not 
so  generally  recognized  as  it  is  at  present,  and  Congress,  after  several 
years  of  delay,  ]>Iace<l  the  expenditures  of  the  income  under  the 
care  of  a  Board  of  R^nts,  and  directed  that  they  should  make 
provbion,  by  the  erection  of  a  building  and  otherwise,  for  the  for- 
mation of  a  library,  a  museum,  and  a  gallery.  It  also  gave  fifty 
acres  of  unimproved  ground,  surrounding  the  site  for  the  ouilding, 
with  indications  that  it  should  be  planted  with  trees.  AfterwanJ 
however,  though  not  mtliout  much  opposition,  it  was  concluded  hf 
the  directors  tnat  those  objects,  although  verj-  important  in  them- 
selves, were  too  local  in  their  influence  to  come  up  to  the  liberal 
spirit  of  the  bequest,  which  was  intende<l  not  merely  to  benefit  the 
citizens  of  Washington,  nor  even  exclusively  those  of  the  United 
States,  but  mankind  in  general ;  and  that  the  eflTorts  of  the  direct 
ors  sliould  he  to  induce  Congress  to  make  a  separate  appropriatioD, 
from  the  public  treasury,  for  the  support  of  tlie  objects  just  men- 
tioned, and  to  devote,  as  far  as  possible,  the  income  of  the  Smitb- 
soniiui  fund  to  the  direct  increase  and  diffusion  of  knowledge,  by 
promoting  original  researches,  and  by  distributing  accounts  of  the 
results  of  these  to  every  part  lA'  the  civilized  world.  In  this  the 
dirw^tors  have  been  in  a  great  measure  successful,  though  time  and 
nmcli  persevering  labor  have  been  required  to  produce  a  change  in 
the  policy  originally  conteniplate<l.  A  large  portion  of  the  income 
of  the  fun<l9  has  been  extended  on  the  building.  A  library,  prin- 
cipally consisting  of  nearly  a  full  series  of  the  proceedings  and 
transactions  of  the  existing  learned  societies  of  the  world,  has  been 
accumuiatwl,  the  expense  of  the  (uirc  of  which  has  absorbed  another 
portion  of  the  income;  a  museum  has  been  collected,  consisting 
principally  of  specimens  to  illustrate  the  natural  history  and  ethnol- 
ogy  of  America,  and  also  a  collection  of  engravings  and  plaster 
casta  to  meet  the  original  requirements  of  Congress  as  to  a  gallery 
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of  art;  but  experience  has  abundantlv  proved  that  any  one  of  the 
specified  objects,  if  properly  sustained,  would  soon  abeorb  all  the 
income  of  the  bequest,  and  vindicated  tiie  policj'  of  transferring  the 
support  of  them  to  other  funds.  In  accordance  with  this,  Congress 
was  first  induced  to  take  charge  of  the  grounds  and  take  the  steps 
necessary  for  their  improvement.  It  next  took  charge  of  the  books 
which  had  been  collected  and  incorporated  them  with  the  national 
library,  giving  the  Institution  and  its  collaborators  the  free  use  of 
the  boolS  of  both  collections.  By  this  transfer  the  Institution  is 
saved,  in  the  expense  of  binding,  cataloguing,  and  attendance, 
nearly  $10,000  annually,  while  it  has  the  same  use  of  its  books 
as  before  the  arrangement  was  made.  Again,  the  Agricultural 
Department  has  taken  charge  of  the  plants  of  the  Institution,  and 
the  oeteological  specimens  have  been  transferred  to  the  Army  Med- 
ical Museum.  Furthermore,  a  wealthy  citizen  of  Washing^n  has 
made  a  large  appropriation  of  money  to  establish  and  support  a 
gallery  of  art,  and  it  is  proposed  to  transfer  to  this  the  articles 
which  the  Institution  has  accumulated  in  the  line  of  art.  The 
object  of  this  policy  is  to  establish  at  Washin^n  a  collection  of 
objects  of  nature  and  art,  without  trenching  on  the  Smithsonian 
fund,  which  shall  be  wortliy  the  capital  of  the  nation.  As  a  step 
towards  this  desirable  end.  Congress,  at  its  present  session,  has 
appropriated  $10,000  towards  the  support  of  the  museum,  under 
the  care  of  the  Institution,  and  also  $10,000  for  the  commencement 
of  the  fitting  up  of  the  upper  story  of  the  Smithson  building  for 
the  better  display  of  the  collections.  The  $10,000  for  the  care  of 
the  museum  will,  for  the  present,  be  an  annual  appropriation." 

Q.  "What  does  the  building  itself  represent?"  A.  "Externally 
a  Norman  castle,  and  it  has  cost  a  very  lar^  sum.  Unfortunately, 
architecture  is  frequently  in  antagonism  wirfi  science,  and,  too  often, 
when  an  architect  gels  his  hand  into  the  purse  of  an  establishment 
everything  else  must  stand  aside.  Much  trouble  has  resulted  from 
this  building;  it  has  been  a  source  of  constant  anxiety  and  ex- 
pense,—  the  cost  having  greatly  exceeded  the  original  estimate." 

Q.  "What  was  the  original  object  of  the  building?"  A.  "It 
was  intended  to  accommodate  a  library,  a  museum,  and  a  gallery 
of  art;  but,  inasmuch  as  the  Institution  has  turned  over  the  library 
and  the  gallery  of  art  to  other  establishments,  the  building  will  now 
be  devoted  entirely  to  the  museum.  The  upper  part  of  it  was  burnt, 
and  it  remains  unfinished ;  and  if  Congress  would  accept  the  build- 
ing as  a  giil,  allowing  one  of  the  wings  for  the  use  of  the  Institu- 
tion, and  devoting  the  main  portion  to  the  museum,  it  would  be  a 
^in  to  the  Institution." 


HENRY  AS  A  DISCOVERER* 
ALFRED  M.  MAYER. 


At  the  meeting  of  this  AsBOciation  in  1878  a  committee,  com- 
posed of  Professors  Baird,  Newcomb,  and  myself,  was  appointed  to 
prepare  a  eulogy  on  our  revered  and  lamented  collet^e  and  former 
President,  Joseph  Henry. 

This,  I  will  not  say  labor,  but  duty  of  affection,  has  devolved 
on  me  alone.  I  would  that  the  other  members  of  this  committee 
had  laid  before  you  their  tributes  to  his  memory,  because  for  years 
they  had  been  closely  associated  with  him  in  his  social  and  profes- 
sional life  in  Washington.  Yet,  while  Professor  Henry  had  been 
the  friend  of  their  manhood  he  was  the  friend  of  my  boyhood; 
and  during  25  years  he  ever  regarded  me — as  was  hia  wont  to  eay 
— with  "a  paternal  interest,"  To  hia  disinterested  kindness  and 
wise  counsels  is  due  much,  very  much,  of  whatever  usefulness  there 
is  in  me.  Hence,  I  have  said  that  it  is  a  duty  of  affection  for  me 
to  speak  to  you  about  one  who  was  my  beloved  friend. 

I  shall  not  however  attempt  a  bit^raphy  of  Joseph  Henry,  nor 
will  I  speak  of  hia  admintBtrative  life  as  Director  of  the  Smith- 
sonian Institution,  for  thia  is  known  and  valued  by  the  whole  world. 
His  best  eulogy  is  an  account  of  hia  discoveries;  for  a  man  of 
science,  as  such,  lives  in  what  he  has  done,  and  not  in  what  he  has 
Boid;  nor  will  he  be  remembered  in  what  he  proposed  to  do.  I 
will  therefore  with  your  permission,  confine  myself  chiefly  to 
Henry  as  the  Discoverer;  and  I  do  thia  the  more  willingly  because 
I  am  familiar  mth  his  researehes,  and  also  because  Professor  Henry, 
from  time  to  time,  took  pleasure  in  giving  me  accounts  of  those 
mental  conceptions  which  preceded  his  work, -led  him  to  it,  and 
gained  him  in  it. 

.  *A  HemorlB]  Adilrest  read  before  Ihe  Meeting  ol  Ihe  American  AHoclation  at 
Boaton,  August  %,  1880. 

(«5) 
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To  rightly  appreciate  a  discoverer  we  should  not  look  at  his 
work  from  our  time,  but  go  back  and  r^ard  it  from  his  time;  we 
should  not  judge  his  work  in  the  fullness  of  Ae  l%ht  of  present 
knowledge,  but  in  the  dim  twilight  which  alone  illuminated  him  to 
then  unknown — but  now  well  known — facts  and  laws.  I  will  there- 
fore endeavor  first  to  present  you  with  a  clear  but  necessarily  veiy 
concise  view  of  the  state  of  our  knowledge  of  electricity  when 
Henry  b^an  his  original  researches  in  that  branch  of  science,  and 
then  point  out  the  value  of  his  discoveries  by  showing  what  th^ 
added  to  knowledge  and  how  they  instigated  and  influenced  the  dis- 
coveries and  inventions  of  other  men. 

Henry  began  his  electrical  researches  at  the  age  of  28,  in  the 
year  1827,  while  he  was  Professor  of  Mathematics  and  Natuml 
Philosophy  in  the  Albany  Academy.  At  these  he  continuous]; 
worked  till  1832,  when,  at  the  age  of  33,  he  moved  to  the  College 
of  New  Jersey  (Princeton).  Aft«r  a  year's  break  in  his  work, 
caused  by  the  preparation  of  his  course  of  lectures  for  the  coll^ 
he  is  again  at  original  research,  and  continues  his  contributions  to 
electrical  discoveries  till  1842.  Thus,  during  14  years,  while  be- 
tween the  ages  of  28  and  4.3,  he  wns  a  constant  and  fertile  worker, 
What  he  did  in  tliese  years  will  be  given  after  a  review  of  what 
had  been  already  <liscovered  up  to  the  time  he  b^;an  his  original 
experiments. 

Tlirough  the  labors  of  Gilbert,  Boyle,  Otto  von  Guericke,  Neff- 
ton,  Wall,  Gray,  Franklin,  iEpinus,  and  Volta,  it  had  been  dis- 
covered that  all  matter  could  be  electrically  excited,  and  that  bodies 
differed  greatly  in  permitting  the  diffusion  of  electricity  over  their 
surfaces;  the  facts  of  electric  attraction  and  repulsion,  of  electric 
induction,  the  action  of  points,  and  the  identity  of  lightning  and 
electricity  had  been  discovered;  and  these  facts  bad  been  expiained 
and  liound   t<^ether  in  a  body  of  doctrine  by  the  hypothesis  of 
Dufay  or  by  tliat  of  Franklin;  while  Coulomb  and  Poiasou,  in  a 
series  of  beautiful  experimental  and  mathematical  labors,  had  given 
us  tlie  knowledge  of  the  laws  of  the  actions  at  a  distance  of  ei*trio 
attraction  and  repulsion,  and  had  shown  in  what  manner  electncity 
diSuses  itself  over  nnmlndton  ^  varions  forms; 
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About  1820,  men  of  science  spoke  of  cIcctHciil  knowl<Hlg«  as 
almost  complete.  The  mathematical  conscquencfB  of  iIk-  ]avr»  duu 
covered  hy  Coulomb  and  othera  b^xnug  bcco,  they  thouj^ht,  fully 
developed;  elertricity  waa  hardly  to  be  rrRaixlwl  an  «n  rxiwri- 
meatal  acieooe,  but  henceforth  tiii^ht  be  groupcxl  with  nH-t-Iittmot. 
Such  opiniou  was  so  general  tbat  Faraday  (ui  1831),  when  h«  bc^^an 
his  ever  remarkable  series  of  diK-ovcrif*,  wtw  influcnwKi  by  thin 
pKvailiag  feeling  to  etylo  liia  papen  "£j:perinumtal  iicwarcAcB  m 
£leeHeity." 

It  seemed  almost  impossible  that  any  discovery  oould  again  give 
an  impulse  to  electrical  studies  equal  to  that  produced  by  the  bril- 
liant and  most  fertile  researdies  of  Volta;  yet  1o  the  aniTersal 
surprise  of  the  Boieuti6c  world  this  hapi>ened.  In  the  winter  of 
1819  Oersted  announced  that  he  had  at  last  discovered  a  correlation 
of  actioas  between  electricity  and  magnetism  in  bia  celebrated 
experiment  of  tli«>  deflection  of  a  magnet  athwart  the  conjunctive 
wire  of  a  battery  when  tlie  Ifitter  was  laid  parallel  to  the  direction 
of  the  magnet. 

I>uring  the  month  of  July,  1820,  the  news  of  Oersted's  discovery 
reached  Paris.  It  at  once  excited  profoundly  the  ever  acdve  and 
venntilc  tniud  of  Ampere.  This  man,  ulrcudy  celebrated  as  a 
mathematician,  was  now  destined  to  show  gmtt«r  genius  as  an 
cxiK'riiiifntcr,  H«  at  once  bcgjui  a  acrim  of  restmrehc*!  in  the  fit-id 
oiviiwl  by  the  discovery  of  Oerstt-d;  and  witli  UTitotiisbiiig  rupidi^ 
nnched  R^ultit  of  sueh  importuun;  that  the\'  gained  him  the  title 
of  the  Xi-wtiiii  of  ilit-tro-ilynnmiiw;  aii<l  justly,  for  he  did  for  tJiis 
hmnch  of  wncncc  even  more  tlian  Coulomb  had  previously  done 
for  clectroHftatiot. 

On  (h«  1 8tlT  of  9eptemb(T,  1 820, AmfiPrt'  rwnl  l>efore  the  Academy 
of  Science  of  I*iiri»  his  ilret  pajx-r  on  vlw-tro-dynaraica.  In  tliis 
he  showR  that  thu  batterj-  cxcrttt  an  electro-magnetic  action  as  well 
aa  its  coiiJunirtiv<:  wire,  and  lie  given  a  rule  by  which  one  can  readily 
predict  the  <]ir(tcLion  in  whiuli  a  magnet  will  tie  deflected  by  a  voltaic 
current.  He  Hup|»oiW!t  a  current  to  flow  from  the  copper  to  the 
zinc  plate  of  the  batten' ;  then,  says  he,  if  you  imagine  yourself  at 
foil  length  and  facing  the  wire,  the  current  entering  your  heels  and 
pasing  Dut  at  your  head,  tlie  north  pole  of  the  magnet  is  always 


478  VEMOBIAIi  OF  JOSEPH  HENKV. 

deflected  toward  your  left  hand.  In  the  same  paper,  he  8X78  tfait 
he  will  soon  experiment  with  spirals  and  helices  of  wire  which,  he 
predicts,  will  have  the  same  proper^ee  ae  magnets  as  long  as  a  car- 
rent  of  electricity  flows  through  them.  He  then  gives  his  well- 
known  hypothesis  of  the  nature  of  a  magnet.  He  says  that  if 
we  assume  a  magnet  to  consist  of  an  assemblage  of  minute  <^rTeot8 
of  electricity  whirling  all  with  the  same  direction  of  rotation  around 
the  Bteel  molecules  and  in  planes  at  right  angles  to  the  axis  of  the 
bar,  we  will  have  an  hypothesis  which  will  account  for  all  the 
known  properties  of  a  magnet.  Ampere  constructed  hia  spink 
and  helices,  and  to  the  astonishment  of  the  scientific  world  made 
magnets  formed  only  of  spools  of  copper  wire  traversed  by  electric 
currents.  We  can  readily  imagine  the  intense  interest  awakened 
by  this  discovery;  a  discovery  which  caused  Arago  to  exclum: 
"What  would  Newton,  Hailey,  Du&y,  Mpima,  Franklin,  and 
Coulomb  have  said  if  one  bad  told  them  that  the  day  would  come 
when  a  navigator  would  be  able  to  lay  the  course  of  his  vessel 
without  a  magnetic  needle  and  solely  by  means  of  electric  currents?" 

"Forseveral  weeks  physicists  of  Franceand  from  abroad  crowded 
Ampere's  humble  study  in  Rue  Fossfe  Saint  Victor,  to  see  with  aston- 
ishment a  suspended  loop  of  wire,  in  the  circuit  of  a  battery,  take  a 
definite  [Ktsition  through  the  directive  magnetic  action  of  the  earth." 

This  hypothesis  of  Ampere  had  a  powerful  hold  oq  Henry's  mind, 
and  as  I  know  that  he  used  it  as  a  guiding  light  in  his  researches,  it 
may  here  be  well  to  give  Arago's  account  of  how  Ampfere  was  led  to 
its  conception : 

"Thanks  to  the  profound  researches  of  AmpSre,  the  law  which 
governs  celestial  movements,  the  law,  extended  by  Coulomb  to  the 
phenomena  of  electricity  at  rest  or  in  tension,  and  then,  though  widi 
less  certainty,  to  magnetic  phenomena,  becomes  one  of  the  character- 
istic features  of  the  powers  exercised  by  electricity  in  motion.    The 
general  formula  which  gives  the  value  of  the  mutual  actions  (^  tb« 
infinitely  small  elements  of  currents  onoe  undeistood,  the  detomx- 
nation  of  the  coraliinetl  actions  of  limited  currents  of  diflereJit  forms 
becomes  a  simple  j>r(ibleni  of  integral  analysis.     Ampere  did  nol  fnil 
to  follow  out  these  ap|»lications  of  his  d!8Cuveri«B.     He  first  trie^i 
discover  how  a  rectilinear  current  acttna**'™**""^jaKiularclc 
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nntained  in  planes  perpendicular  to  tlic  recti lltirar  vurrpot. 
ot"  ll»e  (<uk-ulati(iii,  cuutiniied  hv  cxperimeiil,  nii»  that  the 
planen  at'  the  drcular  currents  would,  sappoein^  tJiem  movable, 
unuoge  themselves  parallel  to  the  rectilinear  current.  If  like  tmna- 
vene  currents  paw  over  tlie  whole  length  of  a  magnetic  iieeclle, 
the  acosa  direction  which,  in  the  experiment  of  Oersted,  eeemed  an 
inexpliuiUle  anoninlv,  would  become  a  natural  and  neccasurv  facL 
^.Xf>  it  iiol  tlien  evident  to  alt  linw  memorable  would  that  diacoverjr 
^gbe  tliat  wouUl  rignrouitlj'  establisli  the  fact  tliat  to  magiietixe  a 
needle  tti  to  exdte,  to  put  in  motion  arouml  each  molecule  of  the 
8tee],asmall  circular, electrical  vortex?  Ampere  lully realised th« 
wide  ruicli  of  the  ingenious  ^nernliiiation  tlial  liad  taken  poateaaioa 
of  liifi  mind ;  and  he  hantened  to  submit  it  to  experimental  prooA 
and  niiiuerical  veriticatioas  whivli,  in  o«trd«)r,arc  tlieooljr  propcti 
considered  entirely  tlemonstraiive,"  * 

^^  About  tJiis  time  Arago  fuittu)  tliat  tlio  oonjunctlvc  wire  of  tJte 
lattery  bad  tlie  prop<^y  of  tnuiiitif^  iron  fliinga  to  arraogc  them- 
mIvcs  around  it  in  (nnM-iilric  ringH.  (itiidal  l>y  Amp&re'a  dlanuveiT- 
that  ft  helix  conducting  a  voltaic  iiirreiit  liod  properlii^  similar  to 
Uin^  of  a  magnet,  Arago  int*erred  that  these  proiicrtifs  roulil  be 
gi\t:-u  to  iron  and  ateel  by  placing  wires  or  \jak.  of  tbe^  .lulwtaix'eji 
^pn  the  interior  of  one  of  Ampere's  helices.  Experiment  flho\('ed  tlial 
his  inference  was  eorre«':t.  The  same  effects  he  obtained  by  patiiiog 
electrical  dis<'hBrges  from  an  ordinary  frictional  clwtncat  luaciiiue  or 
from  a  Leydea  jar  tlirough  a  Itelix  inclosing  a  steel  needle. 

In  su)xHK]Uent  memoirs,  exhibiting  great  philoeophic  acumen  and 
marlied  ability  in  the  application  of  luatkematital  analysis  to  the 
ducidatioa  of  physical  phenomena.  Ampere  develt^ied  tiie  conae- 
<]uvnc«  of  the  general  laws  be  luul  previou-ily  discovered. 

In  1h21,  six  I'oani  before  Henry  lie^^an  bis  work,  Faraday — then 
30  years  of  age,  and  as  yet  an  assistant  of  Davy — publLihed  hLi  iirst 
pifier  OD  electrinil  researdi.  In  thia  he  shows  tlint  a  wine  ixmx'eying 
*n  eJcvtrical  current  can  be  made  to  rotJit''^  aroun<]  tJie  pole  of  a 
Hv  iltcii  reveiws  tlie  action,  and  holding  tlie  wire  at  rest 
le  muKiictic  pole  rctlate  arouwl  tlie  wire,  'llicse  phenomena 
>Wti  b>'  AmpAre  to  be  entirely  conformable  to  his  hypothesis 
laotn^-dynamic  nature  of  a  magnet. 
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While  Ampere,  in  1820,  was  purauing  his  researches,  Scjiwdgger, 
of  Halle,  inveDted  his  galvanometer.  This  he  formed  by  wnq>]ni^ 
an  insulated  wire  in  several  turns  and  layers  around  a  saspended 
magnetic  needle.  This  instrument  eztntad  a  powerful  influence  in 
electrical  researches,  and  the  contemplation  of  its  action  led  Heoi; 
to  make  his  first  trials  as  an  original  experimenter. 

The  histoiy  of  another  research  is  now  in  order  as  bearing  diiecdy 
on  one  of  Henry's  investigadons — and  one  which  he  ever  r^uded 
with  considerable  pride.  In  1827  Savary  be^an  experiinentB  on 
the  magnetizing  actions  of  the  dischai^  of  the  Leyden  jar  on  steel 
needles.  These  needles,  of  various  lengths,  diameters,  and  dt^ren 
of  hardness,  were  placed  at  right  angles  to  the  wire  conveying  the 
electric  ditichai^.  They  were  also  put  in  the  interior  of  Ampere's 
helices,  after  the  manner  of  Arago's  original  experiments.  The 
phenomena  thus  observed  were  found  to  be  of  the  most  complex 
characters.  It  was  found  that  the  direction  of  the  polarity  in  the 
needle  and  the  intensity  of  its  magnetization  depended  on  its  distance 
from  the  wire,  on  the  diameter  of  the  needle,  on  the  potentiality  (^ 
the  discharge,  and  on  the  resistance  of  the  wire  through  whidi  the 
discharge  took  place.  Similar  phenomena  were  observed  when  the 
needles  were  pl^'ed  in  one  of  Ampere's  helices,  tlirough  which  the 
discharge  was  thrown.  After  a  long  and  tedious  research  Savaiy 
concluded  that  these  facts  could  only  be  explained  by  the  suppositdon 
that  the  discharge  of  a  Leyden  jar  was  not  continuous,  but  consisted 
of  a  series  of  rebounds  or  reflections  to  and  from  the  two  onatingB 
of  the  jar.  In  1842,  Henry,  apparently  ignorant  of  this  research 
of  Savary,  went  over  the  same  ground,  and  arrived  independently 
at  the  same  inference  which  Savary  had  formed  fifteen  years  before— 
an  inference  directly  confirmed  by  the  experiments  of  Feddersen, 
who,  in  186^  got  the  life  history  of  tlie  electric  spark  of  the  Leyden 
jar  by  photographing  its  image  reflected  from  a  concave  mirror 
revolving  800  to  1,000  times  in  a  second. 

Two  years  previous  to  Savary's  work,  i.  e.  in  1826,  William 
Sturgeon,  of  Woolwich,  England,  improved  on  Aiago's  experiment 
of  monetizing  steel  and  iron  with  the  voltaic  current.  Stui^ecm's 
improvement  consisted  in  bending  the  straight  rods  used  by  Arago 
into  U-shaped  pieces,  and  then,  coating  them  with  shellac  vamisb, 
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them  with  iiiM»vcn.tl  ofipjHT  wire,  Tlie  omI*  of  the  wiro 
.rah-d,  so  that  the  currt'iit  flowtxl  t]ir(>ii);]i  Uie  wire  around 
the  fturiiuie  of  Uie  iron.  This  niftf^ct,  Ju  proportioa  to  itH  weif^l, 
WW  th«  most  powerful  iiintK*  up  to  tliiti  dstv.  It  ccrtninlj  did  not 
require  grvttl  inL-Dlnl  vfVurt  or  aciimcD  on  ihv  part  of  Sturgeon  to 
bend  a  stni^hl  bar  magttcl  into  the  th«n  coiumou  U  form  of  the 
permaucnt  stet.-)  niftf^ct  known  w^  thv  horec^choc  magnet;  yet  his 
expcrimmte  with  tlii»  iniignvt  mark  an  important  point  of  departure 
in  electric  Mricnce,  itnd  evidently  led  Henry  to  liis  first  and  bis  most 
important  xdcntific  rtseareh. 

I  have  now  given  a»  niueh  of  the  history  of  eloctrkal  r«8earch  as 
is  requiaite  to  the  understaoding  of  Henry's  position  as  a  discoverer 
in  this  branch  of  knowledge  when,  in  1827,  be  b^n  to  make 
original  ex|tcriniente  in  electricity. 

As  with  many  other  men  of  originality,  Henry's  first  essays  were 
in  the  dirartion  of  improving  tJie  means  of  illnstratittg  well-estab- 
lished M-ientific  facts  and  prindjiles.  His  first  paper,  of  fV-tober, 
182~,  is  interesting  because  it  was  his  fin>t.  In  it  he  improved  oq 
the  usual  apparatus  whieh  hod  been  used  by  Ampere  and  others  to 
sliow  elci-tro^dynamicactiooB,  by  employing  r>evcral  turns  of  insulated 
wire  instead  of  one,  as  had  previously  bei-n  the  practice.  Thus,  for 
tananplc,  to  show  the  directive  action  of  the  eartli'e  magnetism  on  a 
freely-moving  cluMxl  cirruit,  Hciu^-  covered  copiier  wire  with  silk 
and  tlien  inmle  out  of  it  a  ring  about  20  incha  in  diantuter,  formed 
of  ee\-eral  turns  of  tlie  wire.  The  extremities  of  this  wire  were 
soldered  to  zinc  and  copjier  plates.  The  coil  was  then  suspended 
by  silk  filanK-nts.  On  plunging  the  metal  plates  into  a  glass  of 
dilute  acid  tlie  ring  rotated  :iround  its  (loint  of  suspension  till  it« 
plane  took  a  permanent  jtosidoo  at  right  angles  to  the  magnetio 
meridian.  Ry  a  similar  arrangement  of  two  eooccntric  ooils,  one 
Mupended  H'iUiin  the  other,  h«  nesUly  showed  tJic  mutual  actions  of 
voltaic  currentn  flowing  in  tlie  same  or  in  oppu^te  direcUotu ;  whiirh 
beta  are  the  foundations  of  Amptre's  colebnited  law. 

We  now  read)  a  )>crioil  when  Uenni'  appcarti  as  a  diaooverer,  and 

truly  one  of  do  mean  onler.     Ab  I  remember  his  narration  to  me  in 

the  year  1851',  it  wa<i  iu  follows:  He  aaid  that  one  evening  he  wna 

idtUiig  in  his  study  in  Alluny  with  a  friend,  wheu,  after  a  few 
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momente  of  reverie,  he  arose  and  exclaimed,  "To-morrow  I  shall 
make  a  famous  experiment."  For  several  months  he  had  been 
brooding  over  Ampere's  electro-dynamic  theory  of  magnetisni,  and 
he  was  then  deeply  interested  in  the  phenomena  of  the  develop- 
ment of  magnetism  in  soft  iron  as  shown  in  the  esperiraents  of 
Arago  and  Stui^con.  At  the  moment  he  had  arisen  from  his  diaii 
it  had  occurred  to  him  that  the  reqairements  of  the  theory  of 
Ampere  were  not  fulfilled  in  the  electro-magnets  of  Ango  and 
of  Sturgeon,  but  that  he  could  get  those  conditions  which  the 
theory  required  by  covering  the  enveloping  wire  with  a  non-c<«i- 
ductor  like  silk,  and  then  wrapping  it  closely  around  the  soft  iron 
bar  in  several  layers ;  for  the  successive  layers  of  wire  coiling  first 
in  one  direction  and  then  in  the  other  would  tend  to  produce  a 
resultant  action  of  the  current  at  right  angles  to  the  axis  of  the  bar; 
and  furthermore,  the  great  number  of  couvolutions  thus  obtained 
would  act  on  a  greater  number  of  molecules  of  the  bar  and  thereby 
exalt  its  magnetism.  "When  this  conception,"  said  Henry,  "came 
into  my  brain  I  was  so  pleased  with  it  that  I  could  not  help  rising 
to  my  feet  and  giving  it  my  hearty  approbation." 

Henry  did  go  to  work  the  next  day,  and  to  his  great  delight  and 
encouragement  discoveries  of  the  highest  interest  and  importance 
revealed  themselves  to  him  week  after  week.  When  he  had  finished 
his  newly-conceived  magnet  he  found  that  it  supported  several  times 
more  weight  than  did  Sturgeon's  magnet  of  equal  size  and  weight 
This  was  his  first  original  discovery. 

I  will  now  give,  as  far  as  jjossible,  Henry's  own  words  in  narrating 
his  subsequent  investigations  of  these  very  interesting  phenomena : 

"The  maximum  eiFect  however  with  this  arrangement  and  a 
single  battery  was  not  yet  obtained.  After  a  certain  length  of  wire 
had  been  coite<l  upon  the  iron,  the  power  diminished  with  a  further 
increase  of  the  number  of  turns.  This  was  due  to  the  increased 
resistance  which  the  longer  wire  offered  to  the  conduction  of  elec- 
tricity. Two  methods  of  improvement  therefore  suggested  them- 
selves. The  first  consisted,  not  in  increasing  the  length  of  the  coil, 
but  in  using  a  numl)er  of  separate  coils  on  the  same  piece  of  iron. 
By  this  arrangement  the  resistance  to  the  conduction  of  the  electricitj" 
was  diminished  and  a  greater  quantity  made  to  circulate  around  the 
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iron  from  thp  fame  Imltcrj'.  The  wcoiid  nn-tiiod  of  proihwinf;  n 
similiir  result  cuitsislctl  in  incrauBiog  the  nitoilwr  of  Wojuviiti  of  tli« 
UttU'ry,  or,  iu  otltur  words,  tlie  projvr^ilc  force  of  tliv  rU'Ct.rmt^, 
whHi  I'tMiblm]  it  to  [miss  Uimiif^  nn  iiicntimtl  iitirnix-r  of  tiinm  of 
wiir,  iind  thiM,  by  iDcrakntng  llio  li>ngtli  of  tl»e  win-,  to  (Ivvclop  the 
L     QULxioiuni  (mncr  of  th«  iron. 

^^  "  To  t«»t  these  prinrijilcs  on  n  larger  ecalo,  an  fxprniiii-ntji]  niagitet 
^Bni*  constniclcd.     In  thixn  number  of  n>m[«>iiiKJ  I]di<:vs  wi-n-  |)liu>-d 
^|mi  tli«  nine  bur,  tlieir  ends  \c£t  pn>J4v-tinp,  awl  mi  iinmlxuvl  ihnt ' 
tlicv  could  be  all  unttw]  into  onv  long  livlix,  or  vuriott^ly  cuinbined 
in  wt«  of  Ifsmr  length. 

"  From  o  acne*  of  cxpcrinipnt»  with  tiiL-i  luid  oUtcr  inagiietit  it  wiu 
provwl  ttintj  in  ordvr  lu  procluco  tlie  grenti^t  iimotint  of  tnAgnctiMn 
from  It  l<«lUrr>-  "f  n  wnglc  ciiiitiinnmUTof  holiiii*  w  nfjuinxl :  but 
when  u  com]}Uuml  InlU^y  U  iiw.hI,  llivo  oim:  long  wiru  inu»i  l>e 
«mployi-d,  making  inaay  turns  nrouixl  tiif  iron,  Hk  Icngtli  of  wire, 
still  nimsiiiucntly  tli<.'  riiiTiilH>r  of  turn«,  lx:ing  itminK-nsumtc  with  the 
projwTtilo  powiT  of  th(^  txitury. 
I  "In  d4»(;ribing  Uic  rettilta  of  my  experiments  the  terms  intmntg 

ami  tpiantiitj  mngnvb<  were  iutmilmitl  to  avoid  cinrumlonution,  nnd 
WL-n-  int«.-ndcd  to  be  uiwd  merely  in  u  tvchnioU  teoit;  Ity  tlic 
MaimIj/ magnet  I  designatod  npicoeof  voftiron,  eoaurronndvtl  witb 
wire  tiiat  it8  mimetic  power  lould  lit-  tniletl  into  operation  by  an 
interuUff  battery ;  and  by  a  quantity  mupnc-t  a  piece  of  iron  so  eur- 
rouiHlcd  by  a  imnilter  of  scparato  coils  that  its  magnotism  could  be 
fully  developed  by  a  tptariJiiy  battery. 

"I  vai-,"  mys  Henry,  "the  fintt  to  point  out  this  conoedion  of 
the  two  kinds  of  the  buttery  with  the  two  fomui  of  the  magnet,  iu 
my  fnper  in  SiHiman'g  Jowmal,  January,  1831,  and  clearly  to  8tate 
that  when  miiKQetism  was  to  be  developed  by  meaiut  of  a  compound 
h*tt«ry,  one  long  coil  was  tn  bo  employed,  aud  when  the  maximum 
cfflvt  was  to  be  produced  by  a  single  battery,  a  number  of  strantk 
were  to  bo  us«)," 

Hen>  is  Henry's  deecription  of  one  of  histjuantity  utogtMHh:    "A 

bar  of  iron  '21  inches  loi^  and  2  indies  iiquare  with  roundeil  nomem 

was  bent  into  a  U  form,  having  le^  about  9  inohea  long.     This  liar 

liglied'il  pounds.     Itsairualurawasfonnedofapieceof  adimilur 
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bar  and  weighed  7  pounds.  Nine  coils  of  copper  bell-wire,  each  GO 
feet  in  length,  were  wrapped  in  sections  on  the  iron.  These  orali 
were  not  continued  around  the  whole  length  of  the  bar,  hat  taA 
strand  of  wire,  according  to  the  principle  before  mentioned,  occupied 
about  two  inches,  and  was  coiled  several  times  backward  and  forward 
over  itself;  the  several  ends  of  the  wire  were  left  projecting  and 
all  numbered,  so  that  the  first  and  last  end  of  each  strand  might  be 
readily  distinguished.  In  this  manner  was  formed  an  experimental 
magnet  on  a  lai^er  scale,  with  which  several  oombinationB  of  wire 
could  be  made  by  merely  uniting  the  different  projecting  ends.  Thus, 
if  the  second  end  of  the  first  wire  be  soldered  to  the  first  end  of  the 
second  wire,  and  so  on  through  all  the  series,  the  whole  will  forma 
continued  coil  of  one  long  wire.  By  soldering  different  ends  the 
whole  may  be  formed  into  a  double  coil  of  half  the  length,  or  into 
a  triple  coil  of  one-third  the  length,  etc  The  horse-ehoe  was  sus- 
pended in  a  rectangular  wooden  frame  3  feet  9  inches  high  and  30 
inches  wide. 

"  In  order  to  ascertain  the  effect  of  a  very  small  galvanic  element 
on  this  large  quantity  of  iron,  a  pair  of  plates  exactly  one  sqotie 
inch,  was  attached  to  all  the  wires :  the  weight  lifted  was  8S  pounds. 
To  find  out  the  greatest  supporting  power  of  the  magnet,  with  all 
of  its  9  coils  in  circuit,  a  small  battery  formed  of  a  plate  of  nno 
12  inches  long  and  6  inches  wide,  and  surrounded  by  copper,  was 
substituted  for  the  galvanic  element  used  in  the  former  experiments: 
tlie  weight  lifted  was  760  pounds." 

The  most  powerful  of  Henry's  magnete  was  constructed  while  be 
was  at  Princeton,  and  is  thus  described  by  his  successor  in  the  chair 
of  Natural  Philosophy,  Professor  Richard  8.  McCuUoh:  "Itis 
formed  of  a  bar  of  rounded  iron  nearly  4  inches  in  diameter, 
weighing  about  100  pounds,  and  surrounded  with  30  strands  of 
copper  bell-wire,  each  about  40  feet  long.  With  a  calorimotor  oo 
Dr.  Hare's  plan,  consisting  of  22  plat«s  of  zinc  each  9  inches  by 
12,  alternating  with  plates  of  copper  of  the  same  size,  it  supports 
3,500  pounds,  or  more  than  a  ton  and  a  half. 

"After  the  connection  with  the  battery  is  broken,  this  magnet 
supports  a  thousand  pounds  for  several  minutes,  and  from  year  to 
year  the  lifter  adheres  with  a  force  which  is  overcome  only  by » 
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lit  of  several  hundred  poundi^     Wiwi  the  lifter  however  b 
lie<I,  nearly  all  the  magnetism  disappears." 
a  recent  visit  to  the  Collt^  of  New  .Jereev  by  tlie  clortridn 
p.  fVoiik  L.  Pope,  be  examiiied  (bis  magnet.     "There,"  Iw  i 
in  his  Rdiiiinible  aii<l  jii-'<tty  nppret-ialive  eulogj'  on  lietir}',  "the 

y,  vnis  the  rc\*eriting  commutator  or  pole^liaoger,  a  device  lint 
ji)veiitt^-<l  by  Profiwor  Ileury,  with  which  lie  wnti  otvtuitoniwl  to 
li'light  and  a#ti>iil-<h  hif  pupih<,  by  suddenly  reversing  tliv  iwlority 
>f  htt^  large  uuif^t,  cau»iiig  it  lo  droji  ila  armiitun'  and  sctw  it 
[again  Ix't'on:  it  bad  pwscd  Ix^ond  the  »]ihvTO  of  uttnidioii,  a  prin- 
dplc  which  wo  SCO  exuiiplilied  in  vvery  ttlroke  of  tJm  neutral  relay 
sf  thv  <)tiadruplex  t«legrnph  of  to^ay." 

We  wHII  now  it-turn  to  Henrj-'s  xttiily  of  the  proiK-rtiw  of  hia 
intensity'  magnel.     This  magnet  woh  funtiwl  of  n  picve  of  iron  one- 
aurth  of  an  inch  in  diameter,  bent  into  the  U  form  and  wound  with 
feet  of  inaulat#d  wire.     His  battcriea  were  two, — one  fonned  of  %i 
aingle  clement  with  a  zinc  plate  4  inches  by  7,  Eiirroundett  by  copper' 
ad  immei^ed  in  dilute  acid;  the  other,  a  Ouikshank's  battciy,  or 
yh,  with  25  double  plates.     The  plates  of  this  battery  w«re 
iined  in  series  and  altogether  bad  exactly  the  some  surface  of  diio 
that  in  tbeHingle-eell  Inttteiy. 

The  magnet  was  now  connected  directly  to  the  single  cell.     The 
Fmignet  held  up  72  ounces.     Then  530  feet  of  oumher  18  copper 
[wire  led  the  current  from   the  a<ll  tu  tla>  magnet;  it  non-  sup- 
only  two  c}incf3.    Five  hundred  and  thirty  feet  more  of  tiw 
'irire  were  intrnduced  into  the  circuit  and  then  the  magnet  held  but 
one  ounce.     In  these  facts  ilonty  faced  the  same  results  as  ("on- 
(Vonted  Barlow  five  yean  licfore,  and  caused  Barlow  then  to  BByr] 
**In  ft  very  early  stage  of  electro-mngnetic  ezpcrimontii,  it  luid  Iwcn 
Buggcsted  [by  l^place,  Ampf^re,  and  others]  that  an  instantaneous 
telegraph  might  be  established  by  means  of  condueting-wires  and 
<»mpasee;     -     -    -     but  I  found  such  a  aensible  diminution  with 
only  200  feet  of  wire,  as  at  once  to  conviuee  me  of  the  impractica- 
bili^  of  the  scheme:"  and  such,  at  that  day,  seemed  to  be  the 
oOtnmoD  opinion  of  men  of  science.     But  this  opinion  is  preeentiy 
to  lie  thown  by  Uenry  to  be  ill  founded,  by  reason  of  tlie  igtwranoe 
«>f  the  rvhitions  which  have  of  neo^ty  to  exist  between  the  kind  of 
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battery  and  the  kind  of  magnet  in  order  to  prodace  electrosugnetie 
action  at  a  distance :  relations  which  Henry  waa  the  first  to  dk> 
cover.  This  accomplishment  justly  entitles  him  to  be  r^arded  a 
a  man  of  genius  and  a  discoverer  of  no  mean  order.  This  dis- 
covery will  always  remain  the  one  important  &ct  that  wa^  to  be 
known,  to  be  understood,  and  to  be  applied,  before  it  was  possible  b> 
have  constructed  any  form  of  electro-m^netic  tel^raph. 

Let  us  see  how  Henry  made  this  discovery.  After  ending  tlK 
experiments  with  the  one-cell  battery  and  reaching  results  whidt 
seemed  to  confirm  the  opinion  of  Barlow  as  to  "  the  impracticability 
of  the  scheme "  of  an  electro-raagnetjc  telegraph,  Henry  attached 
his  magnet  to  the  second  battery  formed  of  25  cells,  arranged  ia 
series.  The  current  from  this  battery  was  sent  to  the  magnet 
through  1 ,060  feet  of  the  same  wire  as  had  been  used  in  the  expeii- 
ments  with  the  first  battery  of  one  cell.  The  magnet  now  liAed 
eight  ounces.  It  had  held  up  only  one  ounce  when  with  the  bbum 
length  of  interposed  ivire  the  battery  of  one  cell  was  used. 

He  now  attached  his  electro-magnet  directly  to  the  poles  of  1^ 
2d-cell  battery,  when,  to  his  astonishment,  it  only  held  7  oudoo. 
The  same  magnet,  it  will  be  remembered,  when  attached  to  the  one- 
cell  battery  supported  72  ounces. 

Here  were  facts  of  the  highest  significance,  and  Henry  was  not 
slow  to  seize  them  in  all  their  bearings.  Referring  to  these  esperi- 
ments  he  says :  "  It  is  possible  that  the  different  states  of  the  trough, 
witii  respect  to  drj-ncss,  may  have  exerted  some  influence  on  this 
remarkable  result;  but  tliat  the  effect  of  a  current  from  a  frouj* 
(i.  e.  a  series  of  cells)  is  at  least  not  sensibly  diminishes!  by  passing 
througli  a  long  ivire,  is  directly  applicable  to  Mr.  Barlow's  project 
of  forming  an  electro-magnetic  telegraph,  and  it  is  also  of  matfflW 
consequence  in  the  construction  of  the  galvanic  coil." 

Henry  sjieaking,  in  1857,  of  these,  bis  first  gatherings  into  ^^ 
garner  of  science,  says:  "These  steps  in  the  advance  of  electw- 
magnetism,  though  small,  were  such  as  to  interest  and  astonish  the 
scientifi<'  world.  With  the  same  battery  used  by  Mr.  Stui^n,  a' 
least  a  hundred  times  more  magnetism  ivas  produced  than  coaio 
have  been  obtained  by  his  experiment.  These  developments  wsre 
considere<l  at  the  time  of  much  importance  iu  a  scientific  point  of 
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\-i«vr,  uk)  th«y  flulKteqdenlly  furntsbed  the  means  by  wbkh  magneto- 
clet-trioily,  tlic  |ihc-ii<>iiiciia  of  diu-ni^netUiu,  aitd  the  magDcdc  dTccbi 
in  polArixci)  light  were  iliAcovered.  They  gave  riee  to  the  various 
foniw  of  cht'lni-tiittgtH'tic  iniuhitiffi  which  have  exemseJ  the  iDge> 
unity  of  inv4-Dtiini  in  i^'i-ry  part  of  tlic  world,  and  were  of  iiiiniediale 
app1i<3ibility  in  tlie  introduction  of  tl»e  uiugnel  to  tclcgrapliie  pur- 
poet*.  Nnthcr  the  electro-magnet  of  Sturgeon  nor  any  elorlro- 
tnajB^not  e\-er  miuJc  prvviouA  to  tuy  invct<tigatioiie  was  applicalile  to 
traDi>iiiitting  power  to  n  diManee." 

Mciirv  howt-ver  vrns  not  »ati.4fli-<1  vritli  the  mere  statement  that 
his  di!K»very  was  "directly  applicable  to  Mr.  Barlow's  jiroject  oi* 
forming  an  Hccrtro-niagnelic  telegraph;*'  be  actually  conMnirted  an 
t'lortro-miigiietif  telegraph.  Sometime  during  the  year  !S-'ll,  "I 
arraiigwl," «iy?  he,  "around  one  of  tlie  tipjN'r  roomit  of  tliv  Albany 
Aeadwny  a  wire  of  more  tlian  a  mile  m  lengtJi,  through  wliidi  I 
VBS  vtuibin)  to  make  nignnlt  by  onimding  ii  Iwll.  The  morluinti.'al 
orrangeiiK-tit  for  cftix-ting  liiiit  nlijwt  was  simply  a  tftevi  biir,  jn'nna- 
nently  mngitHiwI,  of  iiiiont  ten  incln^  in  Irngtli,  Miipportol  on  a 
pivot>  and  ytUuvtl  with  its  north  end  between  tho  two  tiriM  of  a 
horet'-tihocr  ntiigncL  When  the  lnlt»;r  was  excited  liy  the  cnrrent,  tho 
end  of  tlie  bar  thus  plaotd  was  nttrnctod  by  <inc  arm  of  the  lionseHJioe 
and  rcpclle*!  by  the  otlier,  and  vn»  thus  eni»cd  to  move  In  a  hori- 
zontal plane  and  it«  fiirtlicr  end  to  vtHke  n  KOI  miilnbly  adju;^ted." 

Tliip  vniK  the  firft  elei'tro-ningnctin  ti'li^^i>li  which  liad  worked 
tlirough  iH(  grwit  a  length  of  wire;  it  vnn  tlie  firet  electn>>magnctto 
tckgraph  in  which  an  elei'tro-niagnct  hitd  worked  liiicoewifully ;  it 
was  the  first  "Kiiinding"  elwim-miignftic  li-legmph. 

On  tlii^  occasion  we  liave  not  tho  time  to  enter  into  a  discussion 
of  the  wlutive  parts  pliiyeil  by  Ilunr*-  ami  Stnree  in  the  invention  of 
the  electn^magnctic  tclfn^jih ;  nor  do  I  tliink  such  a  course  neces- 

rjr.  Heniy'fl  own  wvnis  as  given  in  his  "Statement  in  relation 
to  the  history  of  the  electro- magnetic  telegraph,"  and  published  by 
the  Kegenti  of  the  SmitltBonian  Ini>titntion  in  I857,give  all  that  is 
required  to  a  just  nndcratanding  of  tlic  relations  of  these  two  di»- 
tingubhcd  men  to  this  invention. 

"The  principles,"  savB  llenrj-,  (referring  to  liLi  disoov-eries  in 
eteetro-m^pietism  of  which  I  have  just  given  au  oocount,)  "  I  Imd 


488  MEMORIAL  OP  JOSEPH   HENBV. 

developed  were  applied  by  Dr.  Gale  to  render  Morse's  madiiu 
effective  at  a  distance."  This  statement  seems  to  me  to  be  as  direo, 
as  clear,  as  truthful,  and  as  comprehensive  as  one  can  desire.  Titej 
arc  Henry's  own  worda,  and  we  all  receive  them  as  entirely  satia- 
factory.  "The  principles  I  had  developed  were  applied  by  Dr. 
Gale  to  render  Morse's  machine  effective  at  a  distance."  Obeent, 
Henry  does  not  claim  to  have  had  any  part  in  rendering  Morse's 
macJiine  effective  when  near  the  battery;  no,  because  tJiat  was  the 
condition  of  the  machine  before  Moi3e  called  in  the  assistanoe  of 
Dr.  Gale  in  the  winter  of  1836-37;  but  Henry  does  claim  this: 
by  his  discoveries  to  have  given  Dr.  Gale  the  prinoipUa  whi<^  Dr. 
Gale  applied  to  Morse's  machine  and  rendered  it  ^aiwe  atadii- 
tanoe;  nor  does  Henry  claim  Morse's  ingenious  marking  machine— 
8  lever,  one  of  whose  ends  is  attracted  by  the  electro-magnet  sgainrt 
an  opposing  spring,  while  the  other  end  of  the  lever  makes  a  mark 
on  a  moving  surface.  Nor  does  Henry  claim  any  of  the  otiier 
ingenious  mechanical  combinations  invented  by  Morse.  Henry's 
claim  is  the  claim  of  a  discoverer  not  of  an  inventor;  for  he  says: 
"Tlie  •principles  I  had  developed  were  applied  by  Dr.  Gale  to  render 
Morse's  instmment  effective  at  a  distance." 

Henry  does  not  claim  that  his  own  telegraphic  machine  (which 
wiis  undoubtedly  an  original  invention)  liad  been  appropriated  by 
Mr.  Morse;  certainly  not,  because  it  is  an  entirely  diilerent  inven- 
tion. And  here  let  me  call  your  attention  to  an  important  fact,  \ii: 
Neither  Henry  nor  Morse  could  lay  claim  to  having  originated  the 
id«i  of  causing  a  voltaic  current  to  produce  electro-magnetic  actions 
at  »  distance ;  yet  the  majority  of  j)er»ons,  who  have  not  eiamiDcd 
into  the  history  of  telegraphy,  think  that  this  is  the  very  jwintat 
issue  between  Henry  and  Morse. 

Finally,  I  will  t;ike  the  liberty  of  remarking  that  had  Heniy 
taken  out  a  patent  in  which  he  clamed  as  his  invention  an  electro- 
magnet/oi-nwd  of  two  or  more  laifers  of  tnmlated  mire,  Morse's  patent 
would  not  have  been  so  valuable.  Remember,  I  speak  not  of  the 
merit  of  the  invention,  but  of  the  merit  of  the  patent;  for  the 
invention,  so  far  as  Morse  is  concerned,  would  have  remained  the 
same,  because  one  essential  part  of  a  Morse  telegraph  is  Henrr's 
intensity  magnet,  and  certtunly  Monse  never  invented  that. 
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L*t  lis  pauw  here  awhile  froro  following  Renry  in  liis  mrecf  of 
disrovcrcr  and  oxuninu  ii  little  Diori>  curioniHly  into  wlutt  h<'  ba»  jiKt 
done.  I  etuii,  in  th«  bcginninf;  of  tliis  di«<oiir»c,  Umt  ki  jndgo 
rightly  of  a  diucovcrcrV  whicvi^mcntt  wi-  should  v'wvr  thi-ni  in  che 
light  of  the  knowledge  of  his  time.  Wluil  \\a»  tliut  knowk-d^? 
I  have  already  skctrlicd  it  ^ifficicntly  to  eliow  how  much  Henry 
n-ns  imicbled  to  knowledge  tlit'ii  existing;,  »t  k'a^t  in  m  far  as  be  was 
guide^I  thereby  iti  his  work.  In  this  light  Iiib  uchit^'remeDts appear 
indeed  remarkahie,  and  as  admirable  as  thooe  of  any  philosopher  of 
his  time. 

Simalianeoualy  with  Henry's  firet  publication  in  1827,  on  the 
improvement  of  elccOu-magnctic  apparatus  b>-  incruunng  the  let^eth 
of  tbegalvnnicefindurtorand  the  number  of  Its  coile, Ohm  published 
at  Berlin,  his  mathemutiml  lawofgalvani(-ciricuite,iua  Ixtok  entitled 
Oaimnl*ch«  KttU,  tmtlhana(i«Ji  bfarftafd.  This  publitntion  was 
not  only  received  with  indillerGUce,  but  almost  with  contempt  by  his 
countrymen.  Professor  II.  W.  Dove,  of  Berlin,  savs  that  "In  tlie 
Berlin  Jnhriiicher  fir  wiaKciuchafUielie  Kriiik,  Ohm's  theory  was 
named  a  web  of  naked  fancies,  which  can  never  fiud  die  semblance  of 
Hupport  from  even  tliemost  superficial  observation  of  farts;  'he  who 
look.1  on  ilie  world,'  proow^  the  writer,  'with  the  eye  of  reverwH-c 
muflt  turn  anUie  from  this  book  as  the  result  of  au  incurabh'  dclunon, 
wh<ieu>  anla  t^ftiirt  is  lo  detraet  from  flic  dirtily  of  nature.'" 

Ilriin's  nstsircliea  wire  W'tol  avowoiiy  on  a  Ihoug'htful  iitiidy 
of  the  work  and  liieory  of  .\mpdre  iu  1830-'21,and  of  the  galvan- 
onu'tiT  of  S«"h  weigjrer,  (of  the  same  date,)  an  s])pli(nble  to  the  ehiiro- 
nuignct  of  Sturgeon  in  18'io;  and  his  series  of  ingenious  nx[»eri- 
menta  during  the  ynus  |}t28-'30,  were  then  oompletcd  by  the  hill 
aimiMitieement  of  hit  discoveries,  January  I,  inyi.  At  (hai  lime, 
no  writer  or  physicist  a])i>ears  to  have  had  any  just  conception  of 
Ibe  cont*e<iuenoes  flowing  from  Ohm's  annomioemcnt, — [iani<tihLrly 
of  tlint  meat' important  deduction,  viz:  that  the  inter|>olar  nsi»t- 
aniT  »ltoul<]  <H|ual  the  internal  reiiitstanoe  of  the  l)atli^,  in  ordfr  to 
obcoin  iIh'  niaxiiiia  of  electro- magnetic  cHccts.  Tfal^  tbiwry  or 
law  of  4>iiiii, — -utturly  neglected  at  home, — unknown  to  Wheat- 
«tODC,  ^o  iMimtluy,  or  to  Koget, —  could  hardly  make  its  way  abroctd 

iio  garb  of  a  foreign  tongue,  and  reach  lleniyin  Albany.     Hcury 
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could  not  read  German,  and  Ohm'e  papers  were  first  pablisbed  in 
English  in  Taylor's  Scientific  Memoirs,  vol.  ii,  London,  1 841.  FnAt 
the  very  manner  in  which  Heniy  worked  at  his  problrane  and 
viewed  the  results  of  his  experimenting  it  is  evident  that,  at  that 
date,  he  had  no  knowledge  of  Ohm's  law ;  otherwise,  he  wodM  not 
have  been  so  astonished  at  the  results  when  his  "intensitj  m^net" 
was  connected  with  his  "intensity  battery," 

Henry,  now  in  poasession  of  the  powerful  magnets  of  his  own 
creation,  turned  his  thoughts  to  the  uses  to  which  he  might  pat 
these  instruments  as  aids  in  making  other  discoveries.  He  began 
with  work  on  a  problem  which  had  baffled  many  able  men  before 
him.  He  tried  to  do  the  reverse  of  what  he  had  already  done.  He 
had  made  his  great  magnet  by  the  action  of  the  electric  current,  he 
now  tried  to  obtain  an  electric  current  from  the  magnetism  of  hi« 
great  magnet, — and  he  succeeded. 

It  is  not  generally  known  or  appredated  that  Henry  and  Faradiy 
independently  discovered  the  means  of  producing  the  electric  current 
and  the  electric  spark  irom  a  magnet.  Tyndall,  in  speaking  of  this 
great  discovery  of  Faraday's,  says :  "  I  cannot  help  thinking  while 
I  dwell  upon  them  that  this  discovery  of  magneto-electricity  is  the 
greatest  experimental  result  ever  obtained  by  an  investigator.  It 
is  the  Alont  Blanc  of  Faraday's  own  achievements.  He  always 
worked  at  great  elevations,  but  higher  than  this  he  never  sulise- 
quently  attained." 

The  history  of  Henrj's  connection  with  tUis  notable  discoverr  is, 
I  think,  best  given  in  Henr}''s  own  words,  which  I  take  from 
Silliman'x  Journal  of  July,  1832.  Referring  to  Faraday's  disoov- 
erj-,  lie  says:  "Xo  detail  is  given  of  the  experiments,  and  it  s 
somewhat  surprising  that  results  so  interesting,  and  which  certainly 
form  a  new  era  in  the  history  of  electricity  and  magnetism,  ghoiJo 
not  have  been  mor«  fully  described  before  this  time  in  some  of  toe 
English  publications.  The  only  mention  I  have  found  of  tliem  B 
the  following  short  account  from  the  Jtma&  q/"-PAtiMopAy  for  April, 
under  the  heail  of  Proceedings  of  the  Boyal  Institution  :  'Feb.  1". 
Mr.  Faraday  gave  an  account  of  the  first  two  parte  of  his  researches 
in  electricit}-,  namely,  volta-electrio  indiiotion  and  magndonelectiw 
induction.     -     -    -    If  ■  ■4ed  at  botli  extnmitieB  with 
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K  galvanometer,  l>r  <xiilcd  in  tli«  fonii  of  a  helix  aroand  a  magnet, 
DO  i-um-iit  uf  i.-l<.M4rioity  ukc«  plant  in  il.  11iii>  'w  an  oxjienment 
wliii-Ji  lin»  iM^n  ituulv  by  vinous  persona  hundreds  of  uiiiei,  in  the 
hope  of  fVdlvinK  rlwlricily  from  uin^nctiani.  But  if  the  magnet 
be  withdruwii  (rxmi  or  iiitn)dii(vvl  iulo  xuch  it  Mix,  u  current  of 
elM-tricity  is  pr(Kluo>d  whUe  i/u  maffnd  u  in  tiwtion,  and  in  mxicrotl 
evident  by  tlie  deflection  of  the  cutvanom^rtcr.      If  a  md);'^'  ^'''^'  ^' 

■  passed  by  a  magnetic  pole  a  currcol  of  elet-tricity  ie  induced  through 
it  which  ran  be  rendered  sensible.'     [Henry  continuee :] 

"Before  having  any  knowledge  of  the  method  given  in  the  above 
^-  acconnt,  I  had  succeeded  in  producing  electrical  effects  in  the  follovr- 
^P  ing  manner,  which  difTers  from  that  developed  by  Mr.  Faraday,  and 
which  appears  to  nie  t»  develop  some  new  and  interesting  facte:  A 
piece  of  copjjer  wire  about  thirty  feet  long,  and  covered  with  elastio 
rarnifih,  was  closely  ooile<i  around  the  middle  of  the  §oftriron  arnia- 
lure  of  the  galvanic  magnet  described  in  vol.  xix  of  (he  American 
Journal  of  Science,  and  which,  when  excited,  will  readily  sustain 
between  six  hundred  and  seven  hundred  [muuds.  The  wire  was 
wound  upon  itself  eo  as  to  occupy  only  about  one  inch  of  the  length 

I  of  iJie  armature,  whloh  is  seveo  inches  in  all.  The  armature  thus 
furtilHlteil  with  the  wire  was  plained  in  it«  proper  pqpition  acroea  the 
Bods  of  the  galvanif;  magnet,  and  tliere  fastened  so  that  no  motion 
eniild  t»ke  place.  The  two  projecting  ends  of  tlieheJix  w«redip|>cd 
into  twii  <-u\i!t  of  iiten-urj-,  awl  these  connected  wiUi  u  duibuil  gulvo- 
DORUitiir  by  menia  of  two  onppcr  wires  «aeh  about  forty  fed  long. 
This  arrangcrowit  being  rrMnpletitl,  I  i«tationed  nn-wlf  n<'iu'  the  gid- 
Tanomcter,  and  dircctetl  nii  a«4i»taiit  at  «  given  word  to  iinnterae 
suddenly  in  a  vessel  of  dilute  neid  the  galvaiiio  IxitU-ry  »ttAe)u?«l  to 
the  mo^et.  At  tlic  in»Uuit  of  iinnK-r>ion  the  north  eJid  of  the 
needle  was  defected  30"  to  tlic  wi«i,  iudiaiting  a  current  of  elcc- 
tricity  from  tlic  helix  surrounding  tiie  armature.  The  effect  how- 
ever appeared  only  a«  a  ningle  impulse,  for  tliv  needle,  after  n  few 
OKnllations,  resumed  it»  fof  mer  undliiturbed  position  in  the  magnetic 
znoridian,  nltl>ough  the  galvanic  atrtion  of  the  txittcry,  an<l  vouse- 
IDently  iIk  magnetic  power,  still  vontinned.  I  was  however  much 
risnl  to  aeo  the  nce<lle  suddenly  doflec1<xl  from  a  state  of  nx't  to 
20°  to  the  cast,  or  in  a  contrary  direction,  when  the  batterer 
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was  withdrawn  from  the  acid,  and  again  deflected  to  the  west  when 
it  was  re-immerBed.  This  operation  was  repeated  many  times  in  soc- 
cession,  and  uniformly  with  the  same  result,  the  armature  the  whole 
time  remaining  immovably  attached  to  the  poles  of  the  magnet,  no 
motion  being  required  to  produce  the  eflfect,  as  it  appeared  to  take 
place  only  in  consequence  of  the  instantaneous  development  of  the 
magnetic  action  in  one  and  the  sudden  cessation  of  it  in  the  other. 
-  -  -  From  the  for^;oing  facts  it  appears  that  a  current  of 
electricity  is  produced  for  an  instant  in  a  helix  of  copper  wire  sur- 
rounding a  piece  of  Eoft  iron  whenever  magnetism  is  induced  in  the 
iron ;  and  a  current  in  an  opposite  direction  when  the  magndic 
action  ceases;  also  that  an  instantaneous  current  in  one  or  theotiier 
direction  accompanies  every  change  in  the  magnetic  int^iaity  of  the 
iron." 

I  will  now  give  Henry's  account  of  the  experiment  by  which  he 
obtained  a  spark  from  the  magneto-electric  current— certainly  the 
first  flash  of  a  m^;neto-electric  current  ever  seen  in  this  conntiy: 
"  The  poles  of  the  magnet,"  says  Henry,  "  were  connected  by  a  sbgle 
rod  of  iron  bent  into  the  form  of  a  horse-^hoe,  and  its  extremities 
filed  perfectly  flat  so  as  to  come  in  perfect  contact  with  the  faces  of 
the  poles:  aroupd  the  middle  of  the  arch  of  this  horse-shoe  two 
strands  of  copper  wire  were  tightly  coiled,  one  over  the  other,  A 
current  from  one  of  these  helices  deflected  the  needle  one  hundred 
degrees,  and  when  both  were  used,  the  needle  was  deflected  with  such 
force  as  to  make  a  complete  circuit.  But  the  most  surprising  efiect 
was  produced  when  instead  of  passing  the  current  through  the  long 
wires  to  the  galvanometer,  the  opposite  ends  of  the  helices  were  held 
nearly  in  contact  witli  each  other  and  the  magnet  suddenly  excited: 
in  this  case  a  small  but  vivid  spark  ^vas  seen  to  pass  between  the 
ends  of  the  wires,  and  this  effect  was  repeated  as  often  as  the  state 
of  intensity  of  the  magnet  was  changed.  -  -  -  It  appears 
from  the  May  number  of  the  Annals  of  Philosophy,  that  I  have 
been  anticipated  in  this  experiment  of  drawing  sparks  front  the 
magnet  by  Mr.  James  D,  Forbes,  of  Edinburgh,  who  obtained  a 
spark  on  the  30th  of  March,  my  experimenta  being  made  during  the 
last  two  weeks  of  June.  A  simple  notification  of  las  result  is  gtveo, 
without  any  account  ^  tlv  KwwtmiauBt,  which  is  rcsGrved  6tr  a 
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cornmiinicntKin  t"  tlip  Rnyal  Swipty  of  f^Iiiibur)-!!.     My  rfsiilt  is 

Itiivreforc  vntiif  ly  m(l<;])Ciidciil  of  bU,  (uid  w-aA  undoubtedly  obtiunnl 
by  a  difiltrwil  prooee." 
A  few  words  now  will  ]iliioc  Honry  in  liLi  projicrnnrl  jt»t  relation 
to  tlii»c  in]]K>rtatit  discoveries.  We  liiiv«  acvn  that  ul)  tlic  inrnrma- 
tion  lie  had  rw«ived  alwut  FanwlayU  diMN>v«ry  was  Uw  actxnitil  of 
FaiBday-'a  production  of  inagueto-«li«tncity  by  tlte  sudden  insertion 
of  a  magiK-t  into  a  helix  and  by  itJi  Htutdvn  witlidmwnl  thcrvfritn. 
This  if)  the  cxpcrinient  duwrilKtl  in  tacviion  No.  39  of  Kamdny's 
paper  of  November,  1 831.     Hcniy'K  isxperiincnt  \*  entirely  4U(R!ri.iit, 

»and  rertainly  wan  entirvly  original  with  him,  but  it  in  cfwciitinUy 
Faraday 'b  esj>eriment  do^cribcd  in  sections  27,  '26, 29, 30  aii<)  31  of 
tlio  same  paper,  and  is  tlte  firet  in  the  order  of  tlioM:  wliicJi  Fnniday 
gt\te  of  his  Viirioiiw  method;*  of  evolvinjf  eloctrieity  from  magnetism. 
Of  this  ex|)erinient  Ilenr}'  had  no  knowKxIge  when  he  obtained  tlie 
electric  current  from  the  niof^ict,  no  more  than  he  had  of  the  other 
experiment  in  which  Fitnidiiy  nio%-i.-d  a  {wrinancnt  ntev\  miignct  in  a 
helix.  Thu«  it  cluu'ly  itpjiears  that  tiiough  Hcnr>'  i^aonot  be  plac«d 
ou  record  as  thoyrnil  dUoovorer  of  the  mag1lf^to-eIectnc  current,  yet 
it  can  be  claimed  tJiat  he  «taiii]i«  alone  t»  i\e  aecond  independeot 
^discoverer. 

B     Aa  to  the  pruiliietJon  of  the  eleetric  spHrk  from  the  niagtMto- 

eleetric cum-nl,  ImiIIi  Hcnrj-  iind  ForlxM  were ftntici|iated  by  Faraday, 

who  dcacribot  an  ex{>eriineal,  whic-h  in  all  essentials  is  the  same  as 

Seary'i-,  in  section  No.  32  of  the  KOiiie  pitfwr  of  November,  1831. 

^^     I  may  have  been  s«^iniewhitt  tedious  in  thnc  long  quotations  and 

^^minule  narrationK  of  thitcs,  but  my  ohjtvt  is  to  place  Ilenr}'  before 

you  as  a  discoverer  a»d  make  you  appreciate  him,  and  that  justly ; — 

^Riot  to  ask  too  mueh  for  him,  for  that  would  injure  hia  fair  name. 

Henry's  ttcxt  discover)'  was  that  of  tlio  induction  of  a  current  on 

,it»elf,  or  of  the  "extra  nurenl,"  as  it  is  sometinies  called.     Here 

10  bad  tiic  good  luck  to  anticiinte  Faraday  by  nearly  two  years  and 

,  half  in  the  observiitioii  of  (he  fuiidiiiDi'ntal  fm-ts  of  thi»  discovery, 

fcleury  publishing  hiw  olMfvalions  in  -luly,  1832,  while  Fantday'it 

t  appear  id  tlic*  Fhilotwpbitnl  Ma^ixine  for  November,  1834. 

fore,  to  H<.iir7i'  sJtotilfl  \>i:  given  the  honor  of  having  made  the 

rvalioos  of  tii«^n|ienuB^U^^LDOt  in  opposition  to  aui 
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claim  set  up  for  Faraday,  because  Faraday  expressly  states  in  his 
paper  read  before  the  Royal  Society  on  January  29,  1835,  that 
"  The  inquiry  arose  out  of  a  fact  communicated  to  me  by  Mr.  Jenkin, 
which  is  as  follows:  If  an-ordinary  wire  of  short  length  be  used  as 
the  medium  of  communication  between  the  two  plates  of  an  elec- 
tromotor consisting  of  a  single  pair  of  metals,  no  management  will 
enable  the  experimenter  to  obtain  an  electric  shock  from  this  wire; 
but  if  the  wire  which  surrounds  an  electro-magnet  be  used,  a  shoc^ 
is  felt  each  time  the  contact  with  the  electro-motor  is  broken,  provided 
the  ends  of  the  wire  be  grasped  one  in  each  hand."  Notwithstand- 
ing this  explicit  statement  of  Faraday's,  neither  to  Henry  nor  to 
Jenkin  is  generally  accorded  the  credit  for  the  original  observations, 
but  it  is  given  to  Faraday.  This  is  accounted  for  by  the  fact  that 
although  Henry  had  the  good  fortune  to  anticipate  others  in  the 
observations,  he  had  not  the  leisure  to  follow  up  these  obeervationa 
to  their  full  explanation  till  afler  Faraday  had  completely  unravelled 
their  nature.  This  was  owing  to  the  removal  of  Henry  to  Princeton 
in  November  of  1 832,  shortly  after  he  had  made  his  few  preliminary 
experiments ;  and  he  did  not  resume  and  finish  this  research  till  1S34; 
and  in  1835  he  gave  the  results  of  his  work  to  the  American  Philo- 
sophical Society  in  a  [taper  "On  the  Influence  of  a  Spiral  Conductor 
in  Increasing  the  Intensity  of  Electricity  from  a  Galvanic  Arrange- 
nient  of  ii  Single  Pair,  etc." 

In  1838,  after  Henry's  return  from  his  first  visit  to  Europe,  he 
discovered  an  entirely  new  class  of  phenomena  in  electrical  induo- 
tion ;  and  as  the  field  was  entirely  his  own  he  entered  into  this  work 
with  great  enthusiasm.     In  these  researches  he  extends  greatly  our 
knowledge  of  electrical  induction.    He  first  showed  that  an  induced 
current  may  excite  fl  second  induced  current  in  a  neighboring  closed 
con<luctor,  and  this  last  may  induce  a  third  current  in  another 
neighboring  closed  circuit,  and  so  on.     These  vaiious  induced  cur- 
rents Henry  styled  currents  of  the  first,  second,  third,  fourth,  fifth, 
&i:.,  orders.     He  shows  that  these  cmrents  alternate  in  their  direc- 
tions in  the  successive  orders, — at  least  when  these  currents  are 
induced  by  the  discharge  of  a  voltaic  bM*My.     He  investigates  the 
differences  in  the  propBJ*™"  "*  *'*"«m«itB  aocording  as  they  Sow 
through  cond  tiow  irf'  low  resistance  or 
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many  ooavolniioofl  of  tiigh  naaUaee.  He  Aotrt  ihM  phta 
of  rnettl,  when  tbeir  wrAou  are  oontiDaooa,  tcnca  tbe  iDdoctive 
aotiDo  of  a  cumot  of  one  onler  nn  tlie  monnliDj  onfer,  bat  tkat 
vben  a  sector  w  rut  out  iff  tlic  metal  plate  tbc  smmuig  eflect  d»- 
appeus.  The  ^kok  phL-oomcna  of  indiuxtl  carmtto  of  diSmnl 
ortien  be  tnck»  tbroiif^  tbt  inJiictii-e  anlioiia  of  the  dtfrhargr  of 
the  Lejrden  jmr  aoil  uf  lii«  onlioaiy  frictiooa]  e1«i:tTiimI  macUse  ia 
the  mutt  Ekillfnl  manrirr,  aad  ^ows  in  what  tha>«  ph«ooiiMtB  dill*r 
from  thcce  prodtioed  bv  the  intloctive  actiote  uf  the  discbaiyw  v£ 
the  voltaii;  hotterr. 

Id  the  time  allotted  ne  it  is  impoiriUe  to  ^ve  erta  Ifae  met  ecn- 
<tM  abMract  of  tbeee  beautiful  investi^tfioiis.  Tbtj  am  boweTfr 
known  to  you  all.  Thcjrfomi  pAitof  lhe<kictriiKufiaiM)«rapfaT«*c». 
Tbeee  nstanhee  into  the  oaiure  and  laws  of  the  indooed  cmreBO 
of  diSerat  onlets  arv  ih«  n»>jet  tiaisbed  of  Hennr's  woefa  aod  wiU 
ever  be  r«]Ear(led  as  models  of  diefal  atid  thorough  somtific  work. 

W*  bere  leave  Hauv'a  reseaK'heB  in  elMtiirity  with  the  refwt 
tbal  we  have  hwn  abk  odIt  to  give  bat  niMgrt  and  imperiert 
BocoontE  of  tbeoi ;  and  that  the  otctmtm  don  not  permit  toe  Id 
I— itiop  even  br  tbeir  titiea  eevend  of  bis  inreetigatiaaB  in  this 
depsRment  of  knowledge. 

ilcnrr  had  a  versatile  mind,  aod  did  not  confine  his  attcntioo  to 
tke  atudj  of  elertridty.  His  genius  has  adorned  all  departmoita 
of  PhTMffi.  Hia  iwmnbm  in  atolecalar  pbjaice,  dkoa^  not  extoi- 
nte,  are  n^markablei  Hb«  hm  Arljla  wmmliiMi  and  otipMl 
nctbodji  of  rowanji  have  instigated  otheia  to  foUow  oat  the  paths 
which  be  has  ponrted  oot. 

In  1839  HeiUT  mde  a  Teir  cvrioas  diecomy  as  to  the  penao- 
bilit^  of  lead  to  tnemtry.  So  permeable  lodrtd  ^  tfaiB  nctal  to  the 
flaiil  that  be  found  nwrcair  would  aBoaal  m  lead  vb«  to  the  bc^^  of 
a  jnml  in  a  few  day».  lie  e\-cD  made  what  mif^t  be  called,  to  Gn- 
ai  tbetr  foems  are  coBcerpcd,  s^phoos  of  lead  which  woald  marij 
(mptr  a  vrwr-l  of  mercarj  br  f^radiullT  dmwiag  tbe  flaid  over  itn 
:«dib*.  SabaKjuenllT,  in  Iftl^,  vith  tbe  aaMtaaee  of  Mr.  ConieliiM, 
of  Pbiladdphia,  be  wKKwdtiJ  ia  thowiog  that  oopper  when  healed 
to  the  melting  point  of  wSwv  woald  ahaorfa  the  iHler  metaL  This 
he  diKintthr  ptonred  hf  eafawgaentlr  (fisKJriag  off  tbe  ■or&oe  of 
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the  copper  plate  yriih  zinc  chloride,  when  the  absorbed  silver  made 
its  appearance,  having  penetrated  to  a  Blight  distance  into  the  copper. 

In  1844  Henry  is  again  at  work  in  molecnlar  physics,  investigat- 
ing the  nature  of  the  forces  acting  in  liquid  films.  This  investi- 
gation was  duly  valued  by  Plateau,  who  has  given  us  his  beaatiftil 
researches  into  the  conditions  of  equilibrium  of  polybedra  with 
surfaces  formed  of  films  of  water,  and  Plateau  chided  Henry  for 
having  neglected  to  investigate  further  into  phenomena  which  he 
was  the  first  to  discover.  Of  Henry's  work  in  tbia  direction  thoe 
only  remains  the  record  of  a  scanty  verbal  communication  which  he 
he  made  to  the  American'  Philosophical  Society  in  1844.  From 
this  I  make  following  abstract:  "The  passage  of  a  body  from  t 
solid  to  a  liquid  state  is  generally  attributed  to  the  neatralizadon 
of  the  attraction  of  cohesion  by  the  repulsion  of  the  increased 
quantity  of  heat;  the  liquid  being  supposed  to  retain  a  small  por^ 
tion  of  its  original  attraction,  which  is  shown  by  the  force  necessary 
to  separate  a  surface  of  water  from  water, — in  tie  well-known 
experiment  of  a  plate  suspended  from  a  scale  beam  over  a  veaeel  of 
the  liquid.  It  is  however  more  in  accordance  with  all  the  phe- 
nomena of  cohesion  to  suppose,  instead  of  the  attraction  of  the 
liquid  being  neutralized  by  the  heat,  that  the  effect  of  this  agent  is 
merely  to  neutralize  the  polarity  of  the  molecules  so  as  to  give 
them  perfect  freedom  of  motion  around  every  imaginable  axis. 
The  small  amount  of  cohesion,  (52  gr^ns  to  the  square  inch,)  ex- 
hibited in  the  foregoing  experiment,  is  due,  according  to  the  theory 
of  capillarity  of  Young  and  Poisson,  to  the  tension  of  the  exterior 
film  of  the  surface  of  water  drawn  up  by  the  elevation  of  the 
j>late.  This  film  gives  way  first,  and  the  strain  is  thrown  on  sn 
inner  film,  which,  in  turn  is  ruptured ;  and  so  on  until  the  plate  is 
entirely  separated;  the  whole  effect  being  similar  to  tearing  the 
water  apart  atom  by  atom. 

"  Reflecting  on  the  subject,  the  author  has  thought  that  a  more 
correct  idea  of  the  magnitude  of  the  molecnlar  attraction  might  be 
obtained  by  studying  the  tenacity  of  a  more  viscid  liquid  than 
water.  For  this  pnipoee  he  had  reoouise  to  soap-water,  and 
attempted  to  "  ~  ^ua  liquid  by   means  of 

vei{^iiii|-  1  to  a  bobble  of  this 
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■obsbnce  just  before  it  bunt,  and  bj  d«tcrmininfr  the  tJiickncK  of 
the  film  from  &ii  obeervntion  of  tliv  color  it  exhibitrd  in  rompariMa 
with  Newton'^  ecsle  of  thin  plates.  Although  cxprrioiont;  of  this 
tdud  could  only  fumi«h  npproximutQ  irvuItK,  yet  iIk-v  ifliow  that  iho 
moleonlar  attractioo  of  water  for  \v3t«r  iotttcad  of  bring  only  nlwnt 
62  grains  to  the  square  inch,  is  really  several  hundred  pounds,  and 
is  ]>rot)abIy  equal  to  that  of  the  attniietion  of  ioe  for  i«.  The 
effect  of  dissolving  the  soap  iii  the  water  is  not,  as  might  at  AiBt 
appear,  to  incrcaae  tlie  molecular  attraction,  hut  to  (limioiiih  the 
mohilily  of  the  molecules  and  thus  render  the  liijutd  more  viacid. 

"According  to  the  theor>'  of  Yonng  and  Poiasoii,  many  of  the 
phftnoniena  of  liquid  ooheftion,  and  nil  thow  of  capillarity,  are  dna 
to  a  contractile  force  existing  (tt  the  fnt  mirfnoc  of  the  liquid,  and 
which  tends  in  all  ea«c»t  to  urge  the  liquid  jn  the  direction  of  the 
radios  of  vurvaturc  tovnudit  the  oentre,  with  a  force  inversely  as  the 
ivdins. 

"According  to  iJiin  theory  the  spherical  form  of  a  dew-drop  is 
not  the  effect  of  the  attraction  of  each  molecule  of  the  water  on 
any  otlicr,  m  in  the  action  of  gravitation  in  producing  tJic  globalar 
form  of  the  planeta,  («nce  tlic  attraction  of  coh<4ii»n  only  cxteoda 
to  an  inappreciable  distance,)  but  iit  due  to  tlic  <i)titrACtile  foree 
which  tvtidtt  coniitantly  to  endow  tlic  given  <iuaiitity  of  water  withio 
the  amallflit  aurtiicc,  namely  Utnt  of  a  sphere.  The  author  finds  a 
oontnotilc  force  umilar  to  that  assiinicd  by  this  tliMiri-,  in  the  sur- 
face of  the  soap-bubble;  indeed^  the  bubble  may  be  considered  a 
drop  of  water  wiUi  the  internal  liquid  rfmoved  and  its  pliwi-  sup- 
plied by  air.  The  spherical  t'orm  in  tlic  two  oiw*  b  produced  by 
the  opcintions  of  the  same  cause.  The  contractile  force  in  the  sor- 
&ae  of  the  bubble  is  easily  sliown  by  blowing  a  targe  bubble  on 
the  end  of  a  wide  tube — say  an  indi  in  diameter;  as  soon  ns  the 
mouth  is  removed  tlie  bubble  will  tic  seen  to  diminish  rapidly,  and 
at  the  some  time  quite  a  forcible  current  of  air  will  be  blown 
through  the  tube  against  the  face,  lliis  effect  is  not  doe  to  the 
it  of  the  heated  air  fmm  tlic  lungs  with  wliicli  tl>«  bubble  was 
{nflatcd,  for  Uic  same  eflect  is  produc«<d  by  inflating  with  cold  air, 
and  also  when  the  bubble  is  held  perpendicularly  above  the  face, 
•0  that  the  current  is  downward. 
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"Maoy  ezperimeDta  were  made  to  determine  the  amonnt  of  thii 
force,  by  blowing  a  bubble  on  the  larger  end  of  a  glasa  tube  is  &te 
form  of  a  letter  U,  and  partially  filled  with  mtter;  the  contractile 
force  of  the  bubble,  transmitted  through  the  encloeed  air,  forced 
down  the  water  in  the  larger  1^  of  the  tube  and  caused  it  to  rise  in 
the  smaller.  The  difference  of  level  observed  by  means  of  a  micro- 
scope gave  the  force  in  grains  per  square  indi,  derived  from  the 
known  pressure  of  a  given  hdght  of  water.  The  thickness  of  the 
film  of  soap-water  which  formed  the  envelope  of  the  babble  was 
estimated  as  before,  by  the  color  exhibited  just  before  bursting.  The 
results  of  these  experiments  agree  with  those  of  weighing  the  babble, 
in  giving  a  great  intensity  to  the  molecular  attraction  of  the  liquid; 
equal  at  least  to  several  hundred  pounds  to  the  square  inch.  Sev- 
eral other  methods  were  employed  to  measure  the  tenacity  of  the 
film,  the  general  results  of  which  were  the  same ;  the  numerical 
deteil  of  them  are  reserved  however  until  the  experiments  can  be 
repeated  with  a  more  delicate  balance. 

"The  comparative  cohesion  of  pure  water  and  8oap>water  ww 
determined  by  the  weight  necessary  to  detach  the  same  plate  from 
each ;  and  in  all  cases  the  pure  ivater  was  found  to  exhibit  nearly 
double  the  tenacity  of  soap-water.  The  want  of  ]>ermanency  in  the 
bubble  of  pure  water  is  therefore  not  due  to  feeble  attraction,  but  to 
the  perfect  mobility  of  the  molecules,  which  causes  the  equilibrium, 
as  in  the  case  of  the  arch,  without  friction  of  parte,  to  be  destroyed 
by  the  slightest  extraneous  force." 

Another  of  Henry's  investigations  in  molecular  physics,  ^eti';I)g 
important  ]>ractical  bearings,  should  be  more  generally  known  lua.. 
it  is.     Among  his  other  duties  as  chairman  of  the  United  States 
Liglit-House  Board  was  the  testing  of  the  various  physical  properties 
of  the  oils  submitted  to  the  Government  for  purchase.     Fluidity 
was  one  of  these  properties  of  which  it  seemed  most  difficult  to  get 
reliable  comparative  tests.     Henry  discarded  all  tlie  crude  instru- 
ments and  methods  whicli  give  results  in  which  the  different  d^reee 
of  fluidity  of  the  oils  are  masked  by  their  various  powers  of  adhesion 
to  tlie  suri'ac-e  over  which  they  flow  during  the  process  of  testing. 
Henry  very  inj^niously  aj»plied  the  theorem  of  Torricelh,  which 
shows  tliat  «iiial  quantities  of  all  liquids— supposing  them  to  be  all 
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aJ!ke  in  fluiditr — ^will  id  equal  tamte  6avi  out  oF  an  oriflee  in  the 
bollitm  of  n  veesel.  Henry  foumi  that  equal  qiiantitioi  of  merDitiy 
aatl  wnter  flowed  out  of  the  \-eese\  iu  «qual  times;  but  with 
diflervut  oili*  th«  tiawe  of  flow  of  et|ml  qiiaiilitir;*  u-cn-  ditTi-n-nt.. 
Thus  the  rn|>i(lity  of  tlow  of  9|>erm  oil  f-x<-<tili.«]  tliitt  of  Inrd  oil  iu 
the  ratio  of  100  to  167,  I  think  tlmt  thiit  nictliod  of  cxpcrimcntiiig 
wig(;ottnl  ititolC  to  Hcni>-  about  fifW-n  yeaiv  n^.  I  mncnibor 
w-h«n  lie  was  working  with  thiR  np]uirnlti«,  und  of  his  Utlling  me  that 
to  hi«  surpriae  he  found  that  alcohol  was  kss  fluid  than  water. 

H«nr)"  alwayx  took  n  deep  inten«L  in  thv  rtu<Iy  of  acoiifttirtt.  Hii 
additions  to  thii>i  hnuioh  of  knowledge  were  diiefly  th«  rceultK  of  hia 
cxiiurliiieiitH  in  connvi-lion  with  onr  Hyvtem  of  ooa»t  fo^ignak.  He 
made  extennivc  ex|>erinieiite  on  various  eound-produring  InBtra- 
inenl«,  rach  ax  lyll^,  eftnnnti,  ft(<>uni  whiittl«f>,  and  »t«ini  n-ftX  and 
iynni  fog-hom».  Ho  ■•vrjilimliy  dwiditd  in  ftivor  of  Uk"  latter  oa 
thie  tnoet  (>owerful  and  viTectJvo  instrument  yet  invented.  He 
detarminMl  thnt  tlicM-  inHtriniiiMit*  aend  their  ^MindH  to  the  ^mit««t 
dislaoces  whpn  thc^-  emit  a  note  in  the  tn-hk-  piirt  of  the  musical 
seal*.  Tbey  are,  in  fnrt,  tuned  very  near  to  ttie  treble  C.  Henry 
also  tdioweil  the  iwcKwn***  of  ™j>j>lytn£f  rcflerlors  to  these  instni- 
mentji.  But  his  pritici[)Al  remwroliou  wore  in  the  direction  of 
determining  the  infltietwe  of  various  ntmosphcric  conditions  on  the 
audihility  mid  manner  of  projOTpation  uf  the  )«nnd»  of  thi-  fog-horns 
on  our  norChrm  raiuits.  The  n»ult«  whicli  he  rtaehcd,  though  of 
great  irai)ort»nee,  np]x<Hr  to  l)ear  a  very  small  rclntion  to  thr  great 
air-  -  '^ '..  of  time  spent  mid  fntigue  and  exposure  endiim]  in  procuring 
uiem. 

During  eleven  years  Henn-  did  not  een«'  to  lalwr  most  devotedly 
to  do  all  he  could  to  lulvaneo  the  efficiency  of  onr  fog-sigiials  l^ 
studying  the  action  of  thc«e  instrtimentH  in  nil  kinds  of  wnither. 
Mnny  fiK-ts  were  collated,  and  ver)-  pDzxIing  were  these  to  explain 
1>^  any  known  Inn's  pertnining  to  tJte  propagation  of  sound.  Thus 
it  was  obtterv'cd  that  n  sound  coming  to  iJie  mariner  agninst  the 
direction  of  tlic  wind  would  ewise  to  he  audible  on  the  deck  of  hia 
A'Cflsel,  while  it  rontinm-d  to  W  lu'ard  to  a  listener  on  the  mast-head. 
-An  ohttcrvittjnn  miwle  nl  BliK-k  [slaiwl  iiihow<.-<l  thi»i  fatl  in  n  marked 
r.    The  lens  of  this  light  it  nhont  200  feet  above  the  beach. : 


600  HEMOBUI.  OF  JOSEPH   HENBT. 

at  the  base  of  the  cliff  on  which  Btaoda  the  light-honse.  The  wind 
was  blowing  seven  mites  an  boor.  The  vefisel  Bounding  its  stem 
whistle  steamed  away  from  the  light,  going  in  the  direction  towBtdi 
which  the  wind  was  blowing.  The  listener  on  Uie  top  of  the  light 
honse  heard  the  sound  four  times  longer  than  the  obeerrer  on  the 
beach ;  but  when  the  vessel  ran  away  from  the  light-house  agsint 
the  wind,  the  sound  disappeared  first  to  the  observer  on  the  top  of 
the  light- boose. 

It  was  also  observed  that  sometimea  on  approaching  a  fog-hora 
from  a  distance  the  intensity  of  its  sound  would  gradually  incnase, 
then  die  down  quite  rapidly  and  become  inaudible  through  a  spaoe 
of  from  three  to  four  miles,  and  often  would  not  reappear  till  tlw 
vessel  was  within  a  mile  of  the  ft^hom.  Often  when  the  sound 
came  to  the  listener  against  a  moderate  wind  the  fog-horn  woold 
become  inaudible  at  a  dietance  of  three  or  four  miles,  while  on  otbtf 
days,  when  the  wind  was  going  with  the  sound,  the  listener  had  to 
sail  away  25  miles  before  the  bom  ceased  to  be  heard.  Obso^a* 
tions  made  at  Block  Island  and  Point  Judith  showed  this  Act  in 
the  following  manner :  The  distance  between  these  fc^homs  ii 
seventeen  miles,  and  the  sound  of  one  can  be  distinctly  heard  at  the 
other  when  the  air  is  quiet  and  homogeneous ;  but  if  the  wind  blom 
from  one  towards  the  other  the  listener  at  the  station  from  which 
the  wind  blo^vs  is  unable  to  hear  the  other  horn. 

T)ie  most  remarkable  series  of  Heniy^s  observations  was  made  at 
Whitehefld  Station,  Maine,  situate  on  a  small  island  about  one  mile 
and  a  half  otf  the  coast.  The  vessel  was  approaching  the  ^ti<xi 
from  the  south  and  with  the  wind.  "The  belt  of  silence"  was 
reached  and  traversed,  and  then  the  sound  reappeared  again.  This 
happened  whether  the  vessel  was  steaming  towards  or  away  from 
the  station,  the  wind  remaining  all  the  while  southerly.  But  durii^ 
these  observations  on  the  vessel  the  sounds  of  the  steamer's  whistle 
were  heard  without  interruption  at  the  station.  Now  the  steamer's 
course  was  directed  to  the  other  side  of  the  station ;  and  steaming 
away  from  the  fog-horn  and  against  the  wind  the  whistle  at  the 
station  was  constantly  heard  by  those  on  the  vessel,  but  those  at  the 
station  now  perceived  the  steomer'B  whistle  to  go  into  and  out  of 
"thebeltofaOeDoe." 
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Theee  facta  demanded  explanation,  and  for  a  long  time  mnuined 
euigiims  (o  Henrj' ;  till  one  day  he  met  with  a  sliorl  |Mi|>cr  by  Pnv 
tumor  Sti>IccH,  of  C^uiibridgo,  England,  in  the  ProLf«(litig!i  of  tiic 
Briti»l)  A.*ofia(iyn  for  1857,  "in  which  tlieeffwi of  oimpfwr current 
in  duRi-vting  thu  wavosfiirfiu-c  of  «ouml  «om  to  throw  it  down  upoo 
the  e«r  of  tlie  auditor,  or  dircc^ng  it  upward  fiir  above  liis  bud, 
is  fully  explointd."  In  tlic  Itcport  of  the  Ught-Houso  Bourd  for 
1671  Henry  »uy»:  "The  vxplauHtiuu,  [of  these  phenomena,]  i 
SDggcrtcil  by  tJic  hy[>othu«ii  of  ProfeMor  StoJtte,  a  foundtd  on  the 
fact  tliitt  in  the  <wc  of  a  ilci-p  ctirmit  of  air  tlie  lower  Htrattini,  or 
(hat  nvxt  the  vtirth,  in  mure  n-Urd<tl  by  friction  tliun  the  one  iniiuv- 
diately  above,  and  this  again  thnn  tin:  one  above  it,  and  so  on.  The 
flflbot  of  this  diminution  of  vuioi-ity  as  wc  dcMcad  towardi*  the 
«artb  is,  in  the  case  of  Hound  lauving  with  the  current,  to  carry  the 
upper  part  of  the  sound-waves  more  rapidly  forward  tJuin  the  lower 
part,  thus  csiising  them  to  incline  toward  the  earth,  or  in  other 
words,  to  be  thrown  down  upon  tJie  «ir  of  tJio  observer.  When 
the  Miund  is  in  a  oootrary  direction  to  the  current,  an  opposite  effect 
is  produced, — the  upper  portion  of  the  eonnd- waves  is  more  retiuded 
than  tiie  lower,  which  advancing  more  rapidly  in  oonsequeuoe, 
inclines  the  waves  upward  and  dirocw  them  above  the  bead  of  the 
observer.  To  render  this  more  clear,  let  us  recall  tlie  nature  of  a 
beam  of  eotmd,  in  etill  air,  projected  in  a  horizontal  diroctjon.  It 
Qonaists  of  a  scries  of  concentric  waves  perpendicular  to  the  direc- 
tion of  tlie  beam,  like  the  paling  of  a  fenoe.  Mow,  if  the  upper 
part  of  the  vravefl  have  a  slightly  gnater  velocity  than  the  lower, 
tlte  lieaoi  will  be  bi'nt  downward  in  a  manner  Bomewhat  analogous 
to  tJiat  of  a  ray  of  light  in  proceeding  from  a  rarer  to  a  denser 
ntiHlium.  The  eBect  of  itiiii  dci'orinatiou  of  tite  wave  will  be  oumu- 
lativB  from  the  &ound<oeutre  uutu'aid,  and  hc^K'e,  although  tite 
velocity  of  tlie  wind  may  have  no  perceptible  ellcct  on  the  vdodty 
of  sound,  yet  thix  lM^nding<>f  t]i«  wave  bvangconttnuotis  throughout 
its  entire  uour«c,  a  marked  Hlcct  mu»t  be  produced.  A  pm-i«cly 
ttroiliir  l^flect  will  bo  the  tcmlt,  but  perhaps  in  a  eonsidenbly 
grcat«r  degrvc,  in  case  un  upper  current  is  moving  iu  an  opjxMtc 
direction  to  the  lower,  wht.-n  the  latter  is  advene  to  the  twund,  luid 
in  this  we  have  a  logical  explanation  of  the  phenomenon  oUwrved 
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l^  General  Doane,  in  wliich  a  fog-eignal  is  only  heard  during  the 
oocarrence  of  a  norUieaet  siiow-stonn.  Certainly  this  phenomenoo 
cannot  be  explained  by  any  peculiarity  of  the  atmosphere  as  to 
Tariability  of  density,  or  of  the  amount  of  vapor  whidii  it  may 
contain." 

Henry's  services  to  the  Ligbt-Honse  Board  were  of  great  valne 
to  the  country.  The  fact  that  his  investigations  showed  that  lard 
oil  when  heated  to  about  260°  Fahrenheit  ia  superior  in  fluidi^ 
and  illaminating  power  to  sperm  oil,  caused  the  substitution  of  the 
former  for  the  latter;  and  thus  was  saved  a  dollar  <mi  eaxii  gallon 
of  illuminating  material  purchased.  This  amounted  to  aboat  ooe 
hundred  thousand  dollars. a  year  in  favor  of  the  GovenunenL 

In  light  and  heat  Henry  made  several  interesting  investigatioDS 
which,  reluctantly,  we  are  obliged  to  pass  over.  One  however 
holds  so  important  a  place  in  the  history  of  science  that  it  cannot  be 
omitted  from  any  discourse  which  would  treat  of  Henry  ae  a  dis- 
coverer. I  refer  to  his  application  of  the  thermopile  to  the  deter- 
mination of  the  distribution  of  heat  on  the  optical  images  of  distaat 
ol^ects.  It  occurred  to  Henry  that  images  in  the  foci  of  mimm 
and  lenses  are  formed  not  alone  by  converging  pencils  of  light  coming 
from  corresponding  points  of  the  objects  placed  before  these  mirrors 
and  lenses,  but  that  images  are  also  formed  by  the  convei^nee  of 
rays  which  have  no  effect  on  the  optic  nerve,  such  as  the  rays  of 
heat.  Indeed  Henry  looked  upon  the  image  as  having,  on  a  small 
scale,  the  same  distribution  of  physical  actions  as  exists  on  the  siir> 
face  of  the  large  object,  of  which  this  image  is  the  optical  repro- 
duction. 

He  applied  this  conception  in  a  bold  and  wonderful  experiment; 
which  was  no  other  than  t»  study  the  distribution  of  heat  on  the 
surface  of  the  sun.  In  1845,  in  company  with  his  brother-in-law. 
Professor  Stephen  Alexander,  he  formed  an  im^e  of  the  sun  by 
pointing  a  telescope  to  that  body  and  then  drawing  out  the  eye-tabe 
of  the  instrument  till  the  solar  imi^  was  clearly  defined  on  a  aawa. 
In  this  screen  was  cut  a  small  aperature,  closed  by  the  surface  of  » 
thermopile.  By  motion  of  the  telescope  any  part  of  the  t^o 
image  oduld  be  brought  on  to  the  surface  of  the  pile.  A  sola-T^ 
of  considerable  magnitode  being  then  present,  he  brought  s.t^'^^ 
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the  pile  and  noticed  the  amount  of  deflection  prodaoed  in  the 
needles  of  the  galvanometer  by  the  thcrnm-eleetrip  ctirrent.  Then 
the  parts  of  the  sun's  image  adjacent  to  the  spot  were  brought  to 
the  thermopile;  and  now  he  observed  a  greater  deflection  in  the 
galvanometer  iliau  in  the  previous  ex]>enment;  ihua  "clearly  prov- 
ing," as  he  favf,  "  tliat  the  spot  emitle<l  Icnn  heat  than  the  Biirroand- 
ing  parts  of  the  luminous  disc" 

This  new  metho«l  of  research  originated  with  Ileniy.  It  was 
ahown  to  Seocbi  while  he  was  in  this  country  as  Profo«i>r  in  (he 
College  of  Gerirgetiivrn.  On  hi.*  return  to  Kiirope  Beochi  obtaint>d 
no  inconsiderable  repute  by  extending  tlieee  obeervatiow — using 
the  met}ioda  of  Henry,  but,  I  fear,  not  giving  saffioient  credit  to 
the  originator  of  them.  But  let  that  [nxs;  for  the  bread  which 
Henry  cast  ujmti  the  waters  1  ins  returned  toourownaliores — thanka 
to  llic  genius  and  [K-r*«venui<X!  of  our  eollengue  Ijaoglcy. 

Mo»t  reluctnntly  do  I  here  desist  from  citing  further  the  works 
of  Ifenry-  It  is  imposslbk  to  crowd  into  one  brtcf  hoiir  the 
tlwuKlKK  which  wrrc  his  occupation  during  more  thiui  half  a  cen- 
tury. I  have  at  }v9ft  endeavored  to  exhibit  before  you  the  more 
important  of  the  lalmre  of  his  life.  What  slinll  wc  think  of  them? 
Sorely  they  are  on  a-^  high  a  piano  as  lliiine  of  any  of  his  vonlem- 
pomriea,  and  show  a»  much  originality  as  thcint  in  their  (vmception^ 
M  much  id^ill  in  llteir  excnitiou.  Yet  it  hiw  been  wiif  that  Henry 
was  not  a  nmn  of  genius.  An  I  have  not  been  able  (o  fln<l  that  tlic 
philoMipbcr*,  who  luive  the  epectnl  dinrge  of  giving  from  time  to 
time  definitions  of  g«niii«,have  lieenabtc  to  come  to  any  mtisfnclory 
ennclu.tii^n  among  t)K'fn8i>lvcs,  I  will  leave  their  comjiony,  aiirl, 
with  your  liWrty,  lake  my  di-fmition  from  a  Iwok  which,  if  we 
accn-dit  ThiK'kemy,  is  ono  of  iJie  very  hvt  novels  ever  wrilten 
in  Hnglish.  After  lii^tening  to  this,  yo«  may  form  yotir  own 
opinions  n.H  to  u  liMlier  Henry  did  <«■  did  not  posMW  gi-nius :  "  By 
genius  I  would  nnikrstaii<l  that  power,  or  rather  thom  i>owers  of 
the  mind  which  are  rapable'  of  penetrating  into  all  thingH  within 
our  reach  and  knowledge,  and  of  <lt<itinguishing  their  essential 
difTi-rwucs.  These  are  no  other  than  invention  and  Judgment:  and 
tbvy  are  both  called  by  the  collective  name  of  genius,  as  (hey  are  of 
cAoae  gifta  of  nature  whicti  we  bring  with  na  into  Ute  world.    Con- 


004 


MBUOIUAI.  OP  JOSEPH    KERRY. 


ocrning  eodi  of  which,  niauy  ^ecm  to  Uavt  fa\laa  into  verr  great 
erron;  Tor  by  iuvenliun,  1  believe,  is  gvncntlly  uii<)erstoo()  »  crm- 
tivc  filtiiUy,  wbicb  would  indwil  [mivc  iii(i«t roiuaDce  writ*n<  lo  !i«ve 
the  bigtit^l  )>ivtciit«i(>ii.-  f  •  it  i  %vltrr(-jir>  by  invention  is  lueaiit  no  iiioce 
(KDtl  no  tli«  word  signifies)  thui  ilm<overy  or  timling  oot;  or,  to 
«x)>l^ii  it  at  large,  a  (\akk  oihI  8ngat-ioui>  jKneUntion  into  Uk  true 
»«!<vn(<(-  i>r  nil  the  objecw  of  onr  uonieniplation.  This,  I  think,  can 
rarely  exiat  witlioiit  tlic  Goiiconiilaiii.7  of  judgment,  for  how  we  coo 
be  said  to  bnvi-  disooverod  tlie  true  essence  of  two  tliingss  wiihool 
discerning  their  ditreren<«,i*e«tas  to  me  hard  to  conceive.  Now  this 
last  is  the  andif)|>nt«d  jirovtiuw  of  judgment;  and  yetsome  few  men 
of  wit  have  agreed  with  all  the  dull  fellows  in  tlie  world,  in  repre- 
senting tJiese  two  to  have  been  seldom  or  never  the  properly  of  odc 
and  the  same  person." 

My  own  judgment,  if  of  any  value,  would  rank  tlie  ability  of 
Henry  —  I  do  not  «iy  bis  aiThievements — a  little  below  that  of 
Paratday.  IndcctI,  their  lives  and  tlicir  mannere  of  working  were 
Strangely  alike.  Kach  bpra  in  humble  cunditiou,  withont  any  of 
tlie  adventitious  aids  of  position  ur  iiifluuui-c,  was  diwtinal  appa- 
r«.'iilly  to  m^diunicol  otvupatioi).  FaratUy  vain  nn  ni'[>rtat'ux  to  a 
l)ookbiud(;r.  Henry  served  in  tlie  ttuiK  capu-ity  under  a  eilver- 
siiiith.  Each  started  in  life  nilh  moral  mid  bmicvolent  liubits,weU 
devuluin-d  and  liealtJiy  bodice,  ipiiclc  and  accurate  pcrooptiona,  calm 
jiidgnient  and  sclf-reliaiH«  (enijien^l  with  modesty  and  good  moo- 
niTS, — a  good  ground  Miirely  in  which  to  plant  ihe  gi-raw  of  the 
scicutific  lifu.  I-J:ii-h  by  iriunte  force  of  tasto  aiid  intellwt,  was  im- 
pelled to  the  purenlt  of  knou-h-dge  under  obstacles  which  would 
have  (Iani)>cd  tlie  ardor  of  ordinary  youths.  Kach,  i-ndowed  with  ii 
lively  imagination,  was  in  hiH  younger  days  fond  of  r<jmanoe  and  liie 
drama;  and,  by  a  singular  siniilnrity  of  acddents,  each  had  his 
attention  turned  to  science  by  a  book  which  cluuice  threw  in  biB 
way.  This  work  in  the  ease  of  Faraday  was  "  Mrs,  Marcet'e  Coo- 
\'en)ations  on  Chemistry;"  and  the  book  which  inHuenced  Henry's 
career  was  "Gr^^ry'fi  Lectures  on  Experimental  Pliiloeophy, 
Astronomy,  and  Chemistry."  Of  Mrs.  Marret's  book  Faraday  thus 
writes :  "  My  dear  Friend, — Your  subject  interested  me  deeply  every 
way ;  for  Mrs.  Marcet  was  a  good  friend  to  me,  as  slie  must  have 
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been  tf>  many  of  the  hiunan  ntM>.  I  entered  the  idiop  of  n  bonlc- 
selltT  »ik)  Ixtokbiiider  nl  tlie  i^  of  13,  in  Uw  year  1804,  ronmining 
there  ciglit  y<-n.n,  iind  <luriiig  die  cliief  jarl  of  tlic  tiuw  \k>mw\  boolu. 
Now  it  was  in  tlKMO  lKiok.s,  in  tlie  hours  after  work,  thiit  I  found  tlits 
beginning  of  my  pliiloAOpliy.  There  wen?  two  Unit  wftei'iiilly  LvlpMl 
me,  cho  '  Encyclojxndia  JJritaiinim,'  from  whivh  I  gained  my  first 
notions  of  electricity,  nnd  Mi^.  Mimi^'i*  '(."onverwitiona  on  Cliem- 
istry,'  which  gnvc  mv  niy  foundatii^m  in  that  iHeoiV. 

"Do  not  eupptwc  tliat  I  wm  n  very  d(«|)  tbinkcr,  or  «M  marked 
as  n  preoociouB  {xtreon.  I  was  a  lively,  imnginativc  person,  and 
could  Ijelievc  in  th«  'Arnbiun  Nighb)'  as  easily  tu  in  the  'Kacy- 
clc^Media.'  But  fsct«  Were  important  to  tnc  and  saved  me.  I 
oould  trust  n  fact,  and  edwnyit  troAD-exiunined  nn  aiwcrtion.  Ho 
when  I  ifurationc-d  Mi^.  Marvel's  book  liy  »urh  little  cjcperimeots 
as  I  mtild  find  niean^  to  pcrfotrin,  and  fuund  it  truo  to  the  facte 
as  I  c<iul<l  undt'mtnnd  (hem,  I  fell  tlinl  I  liiu)  got  hold  of  an 
aaehor  in  cheini<nl  knowledge,  and  eltiug  faitt  t»  it.  Thence  my 
deep  veneratiun  for  Mr*.  Maw-et — first,  iu>  one  who  had  conferred 
great  personal  good  and  pleasure  on  me;  and  tJicn  as  one  able 
to  convey  the  truth  and  priticiple  of  those  ImundlcsH  ftelds  of 
knowledge  which  concern  niiturol  tliiagM  to  the  young,  untauglit, 
and  in<)uinng  mind. 

"You  niiiv  !iiuigin*'-n)v  delight  whrai  I  tmiM*  to  know  Mm.  Manvt 
peraonully;  how  often  1  cH-it  my  tltouglun  Inu-kwnnl,  delighting  to 
connect  tlie  past  and  pn>i.*nt ;  how  oAen,  when  Maiding  a  paper  to 
lier  as  a  thank*offcring,  I  tliuuglit  of  my  fintt  iiutnirtrcai,  and  mtdi 
thougbts  will  remain  witli  nic." 

Henry  wrot«  on  tlie  inside  of  the  cover  of  Gregory's  work  tlte 
following  worIm :  "Thit;  Ixxik,  nllbotigli  by  no  ineimtt  s  profoum) 
vrork,  lias,  under  Providuio;,  vxi-rtvd  a  remarkable  influence  on  my 
life.  It  ncddentally  fell  into  my  humk  when  I  was  about  sixteen 
ytara  old,  and  was  the  first  book  1  ever  read  with  attention.  It 
opened  to  me  a  new  world  of  tlioi^ht  and  enjoyment;  invested 
t-hings  beibre  almost  unnoticed  with  the  highest  interest;  fixed 
my  mind  nn  the  study  of  nature,  and  caused  me  to  resolve  at  the 
^itDc  i>f  rending  it  tliat  I  would  immediately  oommenoe  to  devote 
iy  life  to  the  acquieitioa  of  knowledge.  J.  H." 
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Each  of  these  philoeopheis  worked  witli  Bimple  inetnimeDtB  moedj 
constructed  by  his  own  hands,  and  by  methods  io  direct  that  he 
appeared  to  have  an  almost  intuitive  perception  into  the  workings 
of  nature ;  and  each  gave  g;reat  care  to  the  composition  of  his  writings, 
sending  his  discoveries  into  the  world  clothed  in  umple  and  elegant 
English. 

Finally,  each  loved  science  more  than  money,  and  his  Creator 
more  than  either. 

There  was  sympathy  between  these  men;  and  Heniy  loved  to 
dwell  on  the  hours  that  he  and  Bache  had  spent  in  Faraday's  society. 
I  shall  never  foi^t  Henry's  account  of  his  visit  to  King's  College, 
London,  where  Faraday,  Wheatstone,  Daniell  and  he  had  met  to  try 
and  evolve  the  electric  spark  from  the  thermopile.  Each  in  turn 
attempted  it  and  failed.  Then  came  Henrj-'s  turn.  He  succeeded: 
calling  in  the  aid  of  his  discovery  of  the  eSect  of  a  long  ioterpolar 
wire  ^vrapped  around  a  piece  of  soft  iron.  Faraday  became  as  wild 
as  a  boy,  and,  jumping  up,  shouted:  "Hurrah  for  the  Yankee 
experiment," 

And  Faraday  and  Wheatstone  reciprocated  the  high  estimation 
in  which  Henry  held  tlicin.  During  a  visit  to  England,  not  long 
before  Wlieatstonc's  death,  he  told  me  that  Faraday  and  he  had, 
after  Henry's  classical  investigation  of  the  induced  currents  of  dif- 
ferent orders,  written  a  joint  letter  to  tlie  Council  of  the  Roj'al 
Society,  urging  that  the  Copley  medal,  that  laurel  wreath  of 
science,  should  be  bestowed  ou  Henry.  On  further  consultation 
with  nionibers  of  the  Council  it  was  <lecided  to  defer  the  honor  till 
it  would  come  ivith  greater  6clat,  when  Henry  had  continued  further 
his  researches  in  electricity.  Henry's  removal  to  Washington  inter- 
rupted these  investigations.  Wheatstone  promised  to  give  me  this 
letter,  to  convey  to  Henry  as  an  evidence  of  the  high  appreciation 
which  Faraday  and  he  had  for  his  genius;  but  Wheatetone's  untimely 
death  prevented  this. 

Both  Faraday  and  Henry  gave  mucli  thought  to  the  philosophy 
of  education,  and  in  the  main  their  ideas  agreed.  I  may,  in  this 
connection,  l)e  excused  for  rcjiding  abstmcts  from  a  letter  from  Henry 
soon  aft^r  he  liad  received  the  news  that  I  had  given  my  son  his 
name.     He  sjivs — what  may  Ijc  news  to  the  most  of  you;  "I  did 
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not  object  ti>  Henn'  aa  a  fitst  name;  altbongh  I  have  beea  »irTT 
diBt  my  gnin<)fHth«r,  id  tuning  from  ScMland  to  this  connuT, 
eabetitutori  it  for  HoKilm,  a  moth  ks  omdmiod,  and  iberefore  isnre 
flL^incth'c  name."  Hv  thi-»  {mic«eii^:  "I  Iiope  that  ixitfa  his  bodj 
and  liis  mitid  n-ill  U-  w  <lrvt7lo{>eil  by  projier  trainiog  and  tostruiv 
tioa  that  be  may  become  an  clBcieal,  tnat,  and  good  man.  I  mj 
efficient  and  wtsc,  bt-cnti^  thi^w  ivo  chuartcrutioi  ue  not  always 
uniml  in  the  mme  pcnwn.  Indenl,  mwtof  the  ineAncon-  of  the 
wnrid  is  dne  to  th«ir  npaiation ;  wifdotn  may  ktxw  what  txight  to 
be  done,  but  it  nqtUKB  the  aid  of  eSrietkcy  to  acromplbh  ibc 
dfsjftd  object.  I  hope  that  in  the  edootion  of  yoor  md  due  atten- 
tion may  not  only  be  given  to  the  proper  development  of  both  tbeee 
Realties,  bat  also  that  they  will  be  cultivated  in  the  Mder  of  oatnre: 
that  i^  doing  before  thinking;  art  before  ficicnoe.  By  invrat- 
tng  tlilt  order  much  injury  a  frequently  done  to  a  child,  especialljr 
in  the  case  oT  the  only  son  of  a  widowed  mother,  in  which  a  proo^ 
ctoos  tny  bcuomes  an  insignilicant  man.  On  examination,  in  soch  a 
COM,  it  will  be  generally  foond  that  the  boy  has  never  been  drilled 
into  ezpertneaa  in  the  art  of  langoage,  of  arithmetic,  or  of  iipelling, 
of  attmtion,  perseveiaiwe,  and  onler,  or  in  other  wonbi,  of  the  habitv 
of  an  active  an<l  et&eieni  life." 

Henry  wae  a  man  of  extensive  reading,  and  often  surprised  hb 
fKeiMii  by  the  extent  and  arrnracy  of  his  infonnatiot],  and  t^  the 
original  manner  in  which  be  brought  his  knowledge  before  ihem. 
Xot  only  was  he  w«U  vened  in  those  sntgerts  in  which  one  might 
naturally  suppose  him  pro6cient,  bat  in  departmentB  of  kiMwIedge 
entirely  diI^tinct  from  that  in  which  he  gained  bis  reputation  as  an 
oi^linal  thinker.  Although  without  a  musical  ear,  be  had  a  nice 
feeling  for  the  movement  of  a  poem,  and  was  fond  of  drawing  from 
^his  retentive  metnory  poetic  quotationfl  apt  to  the  ocrasion.  He 
(was  a  diligent  student  of  mental  phflosopby,  and  also  took  a 
lively  interest  in  the  progTca«  of  biological  scieoee,  especially  in 
rollowtng  the  nrent  gMtcralLations  of  Dar\t'in;  while  the  aston- 
ishing dc\*eIopment  of  modem  rraearch  in  imdiing  the  histon-  of 
prehistoric  man  had  (or  bim  a  peculiar  fascination.  Yet  with  all 
bis  learning,  reputation,  and  influence,  Henry  was  as  modest  as 
he  was  pure. 
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One  day,  on  opening  Henry's  copy  of  Yoong's  "Lectniw  on 
Natural  Philosophy," — a  book  wiiich  he  had  studied  more  than  any 
other  work  of  Bcience, — I  read  on  the  fiy-leaf,  written  by  his  own 
band,  these  words : 

"  In  Natare'B  Inflnlte  book  of  Becreor 
A  little  I  can  read. 

Sluilieipeare." 

And  did  he  not  read  a  little  "in  Nature's  infinite  book  of  secrecy"? 
and  did  he  not  read  that  little  carefolly  and  well?  May  we  all  read 
our  little  in  Uiat  book  as  modestly  and  as  reverently  as  did  Joseph 
Hbnby. 


APPENDIX. 


(609) 


PROCEEDINGS  IN  CONGRESS 


RELATIVE  TO 


A  MONUMENT  TO  JOSEPH  HENET. 


In  the  Senate  of  the  United  States. 

Monday,  May  3,  1880. 

Mr.  MobriUj  (Senator  from  Vermoat.)  asked,  and  by  unaDimouB 
consent  obtained,  leave  to  bring  in  the  following  bill  ;*  which  was 
read  twice  and  referred  to  the  Committee  on  Public  Buildings  and 
Grounds: 

"A  Bill  for  iha  erectioD  of  a  moDumeat,  in  the  cilj  of  Watbiugton,  to  the  memorj 
of  J08KPH  Hknbv,  Ibio  Secralary  of  tbe  Smithioniaii  loeiidition. 

"Se  it  enacted  by  the  Senate  and  Houae  of  Repreaeniadvea  of  the 
United  Staiea  of  America  in  Congreaa  OMembled,  That  the  Regents 
of  the  Smithsonian  Institution  be  and  are  hereby  authorized  to  con- 
tract with  W.  W.  Story,  sculptor,  for  a  statue  in  bronze  of  Joseph 
Hemky,  late  Secretary  of  the  Smithsonian  Institution,  to  be  erected 
upon  the  grounds  of  said  Institution ;  and  for  this  purpose,  and  for 
the  entire  expense  of  the  foundation  and  pedestal  of  the  monument, 
the  sum  of  fifleea  thousand  dollars  is  hereby  appropriated  out  of 
any  moneys  in  the  Treasury  not  otherwise  appropriated." 

Thursday,  May  6,  1880. 

Mr.  MoRBiLL  reported  back  to  the  Senate  this  bill,  (S.  No.  1702,) 
with  the  title  amended  so  as  to  read :  "A  Bill  for  the  erection  of  a 
bronze  statue  of  Joseph  Henry,  late  Secretary  of  tiie  Smithsonian 
Institution." 

•Senate  bill  No.  1702,  Fortynilxtb  CoDsreas,  Becoad  Seulon, 

(Sll) 
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In  the  Senate. 

Monday,  May  24,  1880. 

Mr.  MoRBiLL.  "I  ask  the  Senator  from  Kentacky  (Mr.  Beck) 
to  allow  me  to  call  up  a  bill  that  will  receive  (I  have  no  doubt)  the 
unanimous  assent  of  the  Senate.  It  will  not  take  up  five  minutes; 
and  as  the  bill  the  Senator  propoees  to  take  up  will  probably  occupy 
all  the  morning,  I  ask  him  to  allow  me  to  get  up  the  bill  for  a 
monument  to  Joseph  Henry,  to  be  erected  in  the  Smithsonian 
grounds." 

Mr.  Beck.     "I  hope  I  shall  not  loee  my  place  by  giving  way." 

The  Prbsideht  pro  tempore.  (Senator  Allen  G.  Thurmau,  of 
Ohio.)  "The  Senator  from  Vermont  asks  that  the  Senate  proceed 
to  the  consideration  of  the  bill  (Senate  No.  1702,)  for  the  erection 
of  a  monument,  in  the  city  of  Washington,  to  the  memory  of  Joseph 
Henry,  late  Secretary  of  the  Smithsonian  Instdtutaon.  Is  there 
objection  ?" 

Mr.  VooBHEBS.  (Senator  from  Indiana.)  "  Let  the  bill  be  read 
for  information." 

The  Chief  Clerk  read  the  bill  (Senate  No.  1702)  entitled  "A  Bill 
for  the  erection  of  a  monument,  in  the  city  of  Washington,  to  the 
memory  of  Joseph  Henry,  late  Secretary  of  the  Smithsonian 
Institution," 

The  President  pro  tempore.  "Is  there  objection  to  proceeding 
to  the  consideration  of  this  bill  ? 

"The  question  is  on  the  motion  to  proceed  to  tlie  consideration  of 
the  bill  named  by  the  Senator  from  Vermont^"  (Mr.  Morrill.) 

The  motion  was  agreed  to ;  and  the  Senate  (as  in  Committee  of 
the  Whole)  proceeded  to  consider  the  bill  (Senate  No.  1702)  for  the 
erection  of  a  monument,  in  the  city  of  Washington,  to  the  memory 
of  Joseph  Henry,  late  Secretary  of  the  Smithsonian  Institution. 
It  autliorizcs  the  Regents  of  the  Smithsonian  Institution  to  contract 
witli  W.  W.  Story,  sculptor,  for  a  statue  in  bronze  of  Joseph 
Henry,  late  Secretary  of  the  Smithsonian  Institution,  to  be  erected 
upon  the  ground.s  of  that  institution ;  and  appropriates  fifteen  thou- 
sand dollars  for  this  purpose,  and  for  the  entire  expense  of  tlie 
foundation  and  pedestal  of  the  monument. 
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Mr.  YooRHEEB.  "Mr.  PresideDt^  I  am  oppoeed  to  legislating  a 
contract  into  any  one  man's  bands  on  a  subject  where  competition 
ought  to  take  place.  I  do  not  know  how  often  it  hae  been  done 
heretofore,  but  in  every  instance  where  it  baa  been  done  it  is  wrong. 
A  work  of  this  kind  ought  to  be  open  to  competition.  Every  artist 
ought  to  be  allowed  to  compete  fot  a  work  of  this  character.  The 
Senator  from  Vermont  very  justly  reminds  me  that  Mr.  Story  is  an 
eminent  artist.  I  know  that.  There  are  other  eminent  artistB  in 
the  countty ;  and  all  of  them  think  they  are.  Every  one  of  them 
desires  to  put  his  skill  on  exhibition,  and  it  ia  hia  r^ht  to  do  so.  I 
think  that  tlie  bill  ought  to  be  amended  by  making  this  work  sub- 
ject to  competition,  rather  than  a  direct  contract  with  Mr.  Story." 

Mr.  MoBBnx.  "I  hope  my  fnend  from  Indiana  will  not  move 
any  amendment.  Mr.  Story  is  the  son  of  the  Ute  Chief-Jostice 
Story,  and  is  one  of  the  most  eminent  artists  of  this  country  or  any 
other,  and  has  never  received  an  order  from  the  Government.  He 
is  eminent  in  very  many  other  respects  than  as  a  sculptor.  I  trust 
there  will  be  no  amendment  offered.  It  is  no  more  than  justice  to 
the  very  eminent  men, — the  living  as  well  as  the  deadj — to  both 
the  philosopher  to  whom  we  propose  to  erect  the  monument,  and  the 
artist  whom  it  is  proposed  to  employ ;  and  the  sum  offered  is  a  very 
small  one  indeed." 

Mr.  VooRHEES.  "It  is  difficult  for  me  to  withstand  an  appeal 
or  request  preferred  by  the  Senator  from  Vermont,  but  I  am  satis- 
fied that  the  bill  ought  to  be  amended  so  as  to  allow  competition^" 

Mr.  MoHRiLL.     "I  hope  not." 

The  President  jjro  tempore.  "Does  the  Senator  from  Indiana 
move  an  amendment?" 

Mr.  VooHHBES.     "I  have  not  done  so." 

The  bill  was  reported  to  the  Senate  without  amendment,  ordered 
to  be  engrossed  for  a  third  reading,  read  the  third  time,  and  passed. 

The  title  was  amended  so  as  to  read :  "A  Bill  for  the  erection  of 
a  bronze  statue  of  Jobeph  Henry,  late  Secretary  of  the  Smitli- 
sonian  Institution." 

33  — ^— ^^ 
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Ih  the  HorsE  of  Represestatives. 

Tuesday,  May  25, 1880. 

Mr.  CuTiKB.  (Member  from  Peniuylvania.)  "Mr.  Speaker, 
I  ask  unanimous  cx>iisiiit  to  take  from  the  Speaker's  table  the  bill 
(Senate  No,  1702)  and  ]iut  the  some  upon  its  passage." 

The  Si'EAKER  pro  tempore,  (Mr.  J.  C.  S.  IJu.vcKnrRN.)  "  The 
Clerk  will  reiul  the  bill,  after  which  the  C'hair  will  lu-k  Tor  olgeo- 
tiwM." 

llic  Clerk  nad  the  bill  (Senate  No.  1702)  entitled  "A  bill  for 
the  erection  of  u  brvuKv  statue  of  JoeErn  Henrv,  late  Scvn-tary  of 
the  8niith'<onian  InstitutioD." 

The  Sp^iaker  pro  (tfniporv.  "In  there  objection  to  the  preeeofc 
eonsidenitiou  of  Uic  bill  ? 

"Tlivre  being  no  objection,  the  <|ueslion  i;>  on  the  paxMige  of  tbe 
bill—ScuaU;  No.  1702." 

The  bill  was  uceonlingiy  taken  from  the  Speaker's  tablv,  i 
three  »eveml  tiniett,  and  paNMd. 

The  following  U  the  Act  m  jwsscd : 

CPubHoAoi*.No.?l.] 

Ax  Act  for  ih*  cNctfon  of  b  broDta  (laiua  of  Jo#mnt  tlutKY.  Ikia  SverMuy  of  ih« ' 
Sniltbitniiiiui  ItiMllutSon. 

Be  it  fitaeted  fty  tfie  Senate  and  Hotme  of  Heprttadulitaa  oj  the 
Uniitirl  Staia  of  Amtriiyi  in  Qmffretu  tuiHanbUd,  Tluil  the  Hcgi-iits 
of  the  Smitlisonian  Institution  be  ujid  are  hcrvby  nutliorixal  to  eon- 
tract  with  W.  W.  Sfxy.  ifoulptor,  for  a  statue  in  bronze  of  JoBEPH 
H  ESnv,  late  StiTCtan,'  "f  the  Smillwmian  IiiMitutioii,  to  be  erect 
upon  the  grounds  of  Aaid  ln»tttiitton  ;  and  fur  tliU  purpotte,  and 
tbe  entire  expeniie  of  the  fouiidalioti  and  [Kde<tal  of  the  nioaun>ent, 
the  .lum  of  ftftrati  lliousand  tlollam  Is  lu-reby  appropriate  out  oV 
Kay  moneys  in  the  Tn»«ury  not  otliurwlse  appropriated. 

Approved  bv  thk  Prrsidknt,  Jane  1,  1880. 
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British  Association,- meeting  of,  at  Liverpool,  attended  by  Henry £16 
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Chancellor  of  the  Smithsonian  Institution, — announcement  by  _.__ -....,_       T 

Chancellor  oniioSmllheonlan  Institution,- remarks  by,  on  the  death  of  Joseph 

Hear)- t 
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Chemical  professorship  In  the  University  of  Pennsylvania  offered  to  Henry tm,  HS 

Chcmlcul  skill  of  Henry ___, ,. 331375 
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ChcmlKlry,— early  csperlmcnla  of  Henry  In iao,aoe,  270 

Chief-Justice  M.  R.  WiiUe,— offlclnl  announcement  by 7 

Chlef-JiiBilcp  M.  R,  Wallc,— remnrksby,  on  the  death  of  Joseph  Henry t 

Chlldfl,  GeorgL'  W.,  11  piill-hcarcr  at  Ihe  funeral  of  Joseph  Henry „      n 
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Uamlln.  Iltm.  nannlbiil.  Kmnlor.a  Itatwit.  atlwtod  bjrtfao  IIckmim  to  drllvM' 

•O  Addroa  at  Ibo  Memorial  Sonlca 

Ban.  Dr.  Roliurl.— colurlinotur  calvnnle  b*U*l7  darlaol  by  ^__m~— n<MtiBM,4 

gWbrwllBUoD.  oamponllvp.  of  Um>  nobv  afola . . tM,4n.«M,IIOIl 

Bwtl-radlKtlwi  dMcotm  at  grvnc  dlatBDMi  by  Ui«  tbunnBl  iclaaoope IM.SM  , 

BoBMMdlMlon,— Miparlmcnia  «n.  by  Henry aS'i' 


BMidtIo,  ihs  BDCMtrBl  nainoortbo  Hanry  &mlly. 

Henry  oa  ■  Olulatlaa ^ ,.-. 

Henry  aa  b  ''I"'-'"ttt 
HMiry  a*  ■  nnanrfiif 


MV  I 


.  J«,«,a,n,UI,  UL  Ut.l 


Urnry  a»  a  tmrhm' . ■ 

Henry,— con  UlbDllona  to  Hdniicc  at  WaiblnBlon  by . 
Henry,— claMh  of. 


.At,si,m 


.si,m,tu,i 


Mi 

Uenry.—tducatloli  -'  m  ».  it>  »f 

Uenry  elwini  iiroftMor  of  mBtbamatlaB  Bt  Altaay  AcadaMr—^.iao.iii.Ki.MI 

Beury  el«l'-il  pnrfMfcir  of  phyalca  nl  tfllinloa tl,UI.SUlttl.4« 

Henry  elwti'il  8ivr*Iiiry  ut  Uiu  Smilbuinliia  InvUUlUon tt,U^lmw,tIK,aB,«» 

Henrr,— ImproTDmBnloruir  Uehl-IIuuMurT]aabi',_«.___l>t,U^U».«u.nt, 
Henry  IndBpondonl  dl«overer  ol  maRnetwokoOMtr  — ^— — ~~<>1>.*»,«W' 
Henry  tnTMilur  of  Ills  elcolrlc  cbrunoKrapli T*.T^.— tH<t 

m.M 

-si.tH,i<i,ai.na,«n 
m 


Umry  Invvntor  ut  the  el(ir«ro-iBa«Bnllo  enctti* — ..»_: 

Banry  Uivenlor  ot  tlie  macnctlo  tattwNpli __ 

Henry.— luiu-r  trom,  to  Itov.  («.  B.  rt~t 

Henry.— tetter  Caaa.  to  iVoC  ».  V.  B.  Mont. -  — 

II en fT.— letter  tTiNn,  Ui  l>r.  K   Noll „. 

Honry,— letter  rnxii.  to  Hr  J.  PBlicrHn 

Haury.— tmuTlacw  of -— .— _   -^. ..> 
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Fhi 
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F.T. 

F'.r.-. 
F<'iii 
Fiiilr 
Fmiil 

Fniiii. 
Fri'-ii' 
FriT-ii. 
l)i' 
Fmiil' 

FuiU'V:- 
FihiiTti  ■ 
Fuiitriii 


(iiilc.  1 T 

dnli',  I>r. 
Gull-,  Ur 


nn>BZ.  623 

rtt 

Llght-Hoiue  Illumination,— Henry's  liiT«tls>tloDB  In B7,M»,  312,421, SOS 

Light-House  *erv Ice  freallr  improTed  by  Henry — «,  see,  Sie,  *38 

LIshtnlng-roda.  obaervatlona  on Ml 

LIghtnlng-rodB  «UKe«ted  far  telegraph  pale« 182 

Liquid  cohesion  found  to  be  equal  to  solid  cobeilon lfls,«t 

LUt  of  Henry'H  gclenUdc  papers , . S«6 

Longitude  determination  by  almultaneoUH  obaervationa  on  metAtrs 271 

Loss  of  valuable  scientific  papoiH  by  Are.  In  1M6 300 

Lovering.  Prof.  Joseph,~- obituary  memoir  of  Henry,  by 4n 

UcCosb,  Rev.  Dr.  J.,  appointed  by  the  Regents  U>  offer  Introdaclory  prayer  at  the 

Memorial  Services ^___^^^ __^^^- ____,-_^ .,,-      39 

McCoBh.  Rev,  Dr.  J.— opening  prayer  by.  at  Memorial  Services S> 

Maclean,  Dr.  John,— account  by,  of  Henry's  election  lo  Princeton 166,  au 

Maclean,  Dr.  John,  one  of  executive  committee  appointed  by  the  Regents  tc 

make  arrangements  for  a  public  commemoration l,2g 

Maclean,  Dr.  John,  one  of  a  select  committee  appointed  by  the  BegenlA  to  pre- 
pare a  biographical  iketcb  of  Uenry 28 

Hacleau.  Dr.  John,— prayer  oObred  by,  at  meeting  of  the  Regents,  on  the  death 

of  J  oaepb  Henry ^^^^. - ,.,      <7 

Maclean,  Dr.  Job n,— resolution  of  thanks  presented  by,  at  meeting  of  the 

BegenU „ U 

Maclean,  Dr.  John,— resolution  presented  by,  at  meeting  of  the  Regents,  rela- 
tive topreparatloB  of  a  Memorial  Volume >l 

Jfsignet,  Henry's  Albany,  of  7M  pounds,  made  In  IBSo,  for  the  Academy 2t0 

Uagnet,  Henry's  Ifeui  Uaven,  of  2,300  pounds,  made  In  1831,  for  Yale  College 2S> 

Magnet,  Henry's  iVfnceton,  or3,I00  poouda,  made  In  1B3S,  (br  the  College  of 

NewJersey H4,4M 

Magnet,  Intensity,  for  acting  at  a  distance,  made  by  Henry  In  1830 I33,I2T,4H 

.  Uagnetlc  expansion  of  Iron  tested  by  Henry — tst 

Magnetic  needle  by  galvanism,  flret  produced  by  Arago 213,41* 

Magnetic  telegraph  tlret  made  poulble  by  Henry 23,22G.4M 

Magnetic  telegraph  Invented  by  Henry __ M,  131,  M,  tW,  380,  U1 

Magnetism,  by  means  of  a  galvanic  current,  first  developed  by  Arago 213,470 

Magnetism,  terrestrial,— observations  by  Henry  on  tbelnleniltyof. 258,443 

HagnetlElng  "  bobbin  "  first  devised  by  Henry- -* , . HT 

Magneto^lectrlclty  Orst  attempted  by  Freaoel  In  1320 SB 

Magnelo-electrlclty  first  discovered  by  Faraday  In  1831. 231, 44« 

Hagneto«leclTlel  ty  Independently  discovered  by  Henry  early  In  Iffit.il,  tU,  fU,  VtO,  423 

Marriage  of  Joseph  Henry  to  Mls«  Alexander 81,138 

Mathematics,— attainments  of  Henry  In . £08,413 

MathemallcB,- Henry,  profeesor  of,  at  Albany  Academy 87,110,211 

Mends,  Dr.  O.— aooount  by,  of  Henry's  early  experlmenia »7B 

Heads,  Dr.  O.— memorial  minute  by,  on  the  death  of  Henry IM 

Meads,  Dr.  O.— testimony  of,  to  Henry's  early  magnetic  telegraph 181,S80 

Medal,  Copley,  proposed  ftor  Henry,  by  Faraday  and  Whcatstone DOS 

Memorial  mlnnte  for  the  Albany  Institute,  by  Dr.  Orlando  Meads uo 

memorial  Servlcea  appointed  by  Congreei,  to  be  held  In  the  Hall  of  the  Home  of 

Representatives,  United  States  Capitol 87 

Memorial  Services  at  the  Capitol,— arrangements  fbr 10 

Memorial  Services  at  the  Capitol,  held  on  the  evening  of  January  18, 18T0 2,38 

Memorial  trlbnte  to  A.  Dallas  Bache,  by  Henry ^ — 810 

Memorial  Volume  In  honor  of  Joseph  Henry,  directed  by  the  Regenta si 

Memorial  Volume  In  honor  of  Joseph  Henry,— the  printing  of  tS,00a  copies  ot, 

ordered  by  Congress „ ... 4 

Memoir  of  Henry  by  Prof.  Henry  C.  Cameron 188 

Memoir  of  Henry  by  Rev.  Samuel  B.  Dod UO 

Memoir  of  Henry  by  Prof.  Asa  Gray ,      S3 
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iiMiiy,— tbr  lootUc 

Htoiry,—  iHirvDU* 
Hi'ii>7>Biliitlolr 

□uiry's  t»tly 
lli'urT-"*  Out ' 
Ucnri'i  SrM 
HtarT'i  pa 
llRiry*  r* 

nnlkuMa 

Hoke 
Ilanir 


/-^ 
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IbcoiM. 


.  i«ai>T.  BMfee.  *nd  oUiat^ 


.  iniui(i«l«d  by  Honrr fl.  *M.«« 

..tttiar.Mt 

1  br-— _-  - .    1* 

«a 


,  tn  U»  D.S.Stdiiw  ftir  nccUag  »«tatm  «r 
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ns 


nonnniKlBf  lotWr  to.. 


■Ill«d. 


i^l?i 


B'li'T.- - 

llcurj.  trnployod  bj-  PnrodAj' 


■f^fapiirAtr  of  Uio  HailthHHilan  iHilliIInK^ 


^^ 


tH^Zet^*"'^  IndeMdi.  tmm  lli<<  HmlUiaoDlui  iDMltnllon. 
•^"i  tDpt>orUdbrUi«C)OT(Tamc«il.^~^>.^ 


m  31».  MS 

.U.  m.  a*.  MH  tM,  4M 
JXtflXMN 


^p^Biit.— "crvlM*  of  Umry  to _.___^.^___ 

>''  ffiiiTiilij  Hiiiiij  Tn  iltaliilTii  iiiliMlilin—il  nf  . 


1.— »li'»»  of  lleorr  on-  — 


2^'^iyntHl<uciii.~biiicrei>btail>nFninlrDr  Itenrrbr. 


<UAli;.—iRinru}ror>KUt«KiiMl  Uinnittli.  bjr  llniirjr  Id  IRA .M,in.tll>.Ut 

INkM* 


jrt«'^sii»w.— topoemphlwil  HBTUtlMiioCbr  Henry  in  iniL. 
>*■  JA  j:.^loHer  lia.n\iiii  Hmry 

^,^  inriii'ilnif  Jo»»pli  Ilnnrr.  I>T  i^^r.  Jimtrpli  fAyrtriag.^^. 

^  _— ^xK?ni  on  tbr  comp*ntivo  boat  of  tb^iolu'  fpoU  _^ __„ 

Ijf^Ymll""'  "O  li*  ""rUi'n  niHjmf tlf  lolentltr  al  Albaof 

?JifViiiorl»  fiir  plijBlrtl.  inncTi''II<ra1.aniIrli'nili«l  rrw«ndi — 

JH^pit't  annoimwnMTDt  of  tbc  n>a«loai  bplwctMi  s  laJTuUe  OURBIIt  and  tiM 

BiimBulli^  nonllo »_ 1Kltl.ffT 

Qlliftnl  (XirTOAJKIIlllllHCM  of  III*  KllllT)lM<llkjUl  IllJltllllUOU ,  i  ,  3dft 


—  lar 

..jio.ai.tu.itm 

. .    IM 


Obm  the  nnttoiHiDoDDFn  tbp  lav  of  fslvariliM-UTn-nU  In  Utl  ,   ,,    , 

Olitu.— Ui>t>)k|>cni<if.  fint  publlijicd  Id  BncUnb  ID  1M1 

ObiB,— Ui*  IbKirr  or.  lor  ynm  iinlviTfiBUIr  n««tmWil  . , — ^ 

OU»  6jt  lUiUDlnatl'Hi.—  Ini'nnlciktlon  of.  bf  Hmry 

DfEMlr  tl^nnm1<ii.^llmry^iin^n«^i'ptl(>M  of--, «^ —^^^ .^._ ..^^ ,.    nft 

Orsuito  "Intm"  but  a dfrpnrttnvnl  nf  th» phyxlcnl — -__    . .  . .„,..   ,, -.    tn 

OisuiluUwietf  UicRniltluontaii  iDMituilcoi.  propoMdbr  ftenrr t!*.3Hi.  in,  Ml 

0*eI1biUanor«l«e(nnU<ll>cMitriir.  •llHi>vi'trtl  by  Ranir , .— BO^IM^M* 


Fall-bmnm  at  tbr  rani*nil  of  Jcwnph  IISDty- 
Puvntoe*?  of  Jofcpli  Ilcnrj- 


II 


-M.nT,« 


rnrkrr.  Dr.  IVinr.  rliulriuun  of  *iwuIIvp  commltlM  Of  Ui«  BMiMof  B«K(*iU,  lo 

Tnaht-nrmrijtrinrdtji  ftira  pxxhilr  (ninmi'ioonilioo  .-.   , -„,  l,K 

Pukrr.  Dr.  Pinter,  onp  of  a  H>miDlti»  ■(•painted  by  tbo  lUSMit^  lOMTwaivUie 
hinanl  conuiuinlM  of  .IOM|ib  "-"-y  i,         .."Ml 
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r^ 
FBrk*T.  I*''.  VtMr,  <mt  of  a  DontnllU*  appolnU^  by  tbo  BatwiW.  U  prvpor*  m 

Mmerlal  VolaiPa  , .: '. — » 

T»rhn.  Dr.  reur.— lUmMlU  br.  b«ftK«  Uia  IUsodU  od  Um  «liuncur  of  JoMph 

Ptukfv.  Dr.  I>cur.— npos't  by,  of  Mnuict*u«li  niMla  (br  a  publto  eonniMDo- 

railou <• 

r»im»ij|i.  Orllla  P.,  a  pBll-bnucr  al  Ihr  funcnl  of  Joaoph  """t  i  i     U 

SMUnon.  JDtfpli.apBll-Usnrat  <i—  T..n.j»i  ij  i^^gth  H.n.>y  n 

IMlk*,— dUCiiMlon  lo.or  lhi>lPrin*«l4irU1o"i|0)iiiUljr''uid"lDt«MlV___   3M 

^ttUar,— 0ulo«i>tlc  tribDtrto,by  llFiny •• 

Pcnonit]  nppnruncoar  JMVpb  lltary — )Mi.M> 

PlilloKipblnl  OoolMy  or  WwhlKKUin.— wUvn  luwnM  «f  tUnuy  In  nrvuiUliic 

nnd  lunliiUlulDC — .-„~ ____ —  _ —     W 

PbUoaophlrol  Knrloty  of  WaahlnittoD,— AppolouneBt  br,  oT  Vlo»|imld(ilila 

WclUDCMidTBj'lorUxIdlTO'MlilTMMWBtBniMnofkilMrvtovonOct.Xi.iiIx    in 

miaaoplilcal  Roototy  of  WiwhluctDn,— MdrtH  beftn^  fajr  t>r.  J  C  Wvlllni m 

FhUoaophtadgoctoty  of  WMtitndoii.— Addrwlmlbra.  by  W.B.Taylnr,-,..—  •» 
FbUoMphiaal  SoelatrC  WodilBftaii,— aunwrM  pwin»«Jlnii  ot,  on  Umy  i«  bikI 

OcLMkun . . u»,m 

rbn>iihi7rMn>ni-i\~<>rlcl»ii1  ubafTvallcina  bru.bjr  Henry .__^___  3S 

Fuc.  Um.  Oil&nda  M..  ■  |iKll4i(*n^  itC  tbc  ftiDCTiil  of  Joupb  """T  U 

rovlrr.— Hi-nry'a  (midDOH  for- in,Wr,n^MT 

rn[i(-.  Kmiik  I jippr«-lHllva«ul(ic7'>r  HoDTT,  b]r ,               4lt 

Form,  lYwIdcnl  Nutb.on*  of*  luminl  U**  ap|M)lnl«d  b7(b«  llcv*Bta,  lo  pT»- 

pir*  a  blocrapUlwl  ■kvUb  of  llBlirT ■ V 

rorur,  l*mdd*fit  Koabv-rvpetl  by,  la  Uio  lUgvau  on  111*  mUcUod  «tta«ueciBl 

blotfnptivr  ot  llrary ,                                            . 10 

Futirtat  of  JoMipb  Urnry,— Jolat  rsolniloa  ot  CMMtraw  to  «ai(i*ve  aad  pn»ti 

Itir  ll>«  M*fiiDrla)  Votumo ^^^ . —      I 

RH>lllFt.—  lntroitocltoaby,nril«ary'» bobbin  "  OBlliiUMcnrtlBto  Pnoico, to  un  tM 
Pmyirr  al  omioluiloii  of  llomartalBcrvlM*  at  tb*  OM>llot.brBcr.  Dr.  SQndcrlUkd    11) 

FmyiT  n(  Kuiirnil  Arrv  iHa.  by  Bav.  Cbartea  Hodfa *— 13 

flufat  ut  MrtaoiliH  »'<r</lfm  nl  lliaCHpllol  by  R«t.  Dr.  JanM  U«Oali_„ » 

PMrfteaFy  of  OallcEf  ot  >'rw  Irrwy  at  I^nnlon,  propOKnl  b>  HMify IM.C* 

pTMldaBoy  of  KatloOBl  Antdony  uf  Wclropm.  ujiilw  n»l  on  HMUy .,SU,4M^MI 

ra»colan,--OolJec»«f  K«w  J«ne]ral,Baarrifo(NaarorpbyilcaiiLiil,lJl.iM.4il.MI 

PMnoet«iialDeuo«uo"l<<fVWpaiuidainadabrH«>)ry  imiai ^ H<,«M 

Prlni-rlon  ManorUI,  of  May  W.nm ft  1tM*« 

Frlnrrtun.,— FrMMancy  of  111*  oollFge  at,  onred  to  Boiur — ^ IMkH* 

PlliiI1D(ofUjNOc<}|MnofaMoinor)Bt  VoluiP»««il«r»dbr  ConcTf — —       * 

FTfHwdlMCi  of  ItaO  Albany  ImtltulB.  un  thedHiUior  Joirph  llMiry in 

I'tpOKtIInf  of  OmUFW  on  UivefrnlnKofltiD  MeniatlBl  Service*,  (JBo.  1*.  IRf).  t,ll 
FrocmtlniiB  of  CttDctHH,  iwIbUt*  to  tbo  holdlDB  of  Memorial  ftervkaa^  In  honcf 

ornenty .^■. , ^ __^ __«.__^__^_^      1 

noondlaciof  Oomf^  rtlatlT*  (on  Hetnorlat  ValDmc ...________>__       I 

Pr»M!MUiiciafCiiiaKrca^relBiti»taBnuiniiiiieDi  to  Henry ni 

ProeonllDSK  ot  the  FhlliMOpblcBl  Kodely  nf  Wakhlngtou.  on  Ui«  d(Blb  of  JoMpb 

nmry . .„ »t 

Pracndlnsi  of  tko  Bfltvou  of  the  BmltlwonlBo  luuiuUon  on  tb*  dcalli  of 

JoMpb  HM»y „ »,« 

notawllafof  IbBltHaatiof  thBl!tin»h»oi>iaBlneliiiithiD  rBlallVDioBUomo- 

Ha)  VotmiM „ 81 

Pwawdlinn  of  ika  Rafimu  of  the  SBiltliMnlBii  Inatllutlon  ralaUv*  to  a  public 

anmmaodoiBUon,  In  hnniirof  Jiia*t>h  lfFory._ . S! 

ProoM^lusaof  tka  D,  a  l.i(l>i-IIuiiH  lt..vnl.  on  Ui«  iteaUi  of  Jowpli  RMry .— ..    UB 

^Of— onUtlpof  maOi*ainiiwi  Albany  AenilMny.  conlbrTed  o*  Henry STjao 

Prathwowltip  of  pbyle»,  nl  Prlixnuia.conitnndaa  Haniy tt.  Ul,  SM.  W,  l«T 
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programme  of  orEButiatlon  b;  Henry  tat  the  SmlUuonlaii  Inrtltntlon M,  ITS,  3m 

ProJecUlea,— the  velocity  ot,  recorded  by  electric  chronograph _JS6,2TX,448 

Pobllc>ttona  of  the  Smlthionlu]  InsUtntlOD,  edited  by  Henry .. 2S8 


QoouUty  and  IntenBlty  galvanic  battery  contrived  by  Henry ZW 

"QiUkntlty  "  ODd  "  lnten»lty  "  galvanic  currents  amaldentd sit 

Quantity  and  Intenelty  magneta  and  batterlei ^ M.  226, 1^,483 

<iaaDUty  electro-magneuoTBenry M,  Itl,  131, 21S,  2M,  M4, 4M 

Bwidalt,  Bon.  Bomnel  J.,  Bpeaker  of  the  House  of  Representatives,— Memorial 

Bervlcei  at  the  Capitol,  opened  by „.„_ 2,s8 

Bandall,  Hon  Bamuel  J.,  Speaker  of  the  Hotue  of  RepreeentBtlves,— remarks 

by,  at  the  close  of  the  Memorial  Services --«^*,-^,- ,...,. a 

Bange  of  Information  poBsessedby  Henry,  very  extended 332,m,4Tl,soT 

Beading  of  Benry,  varied  and  extensive 192,  SOT 

"Beoelvlng"  magnet  of  telegrapby,  dnt  devised  by  Hear? _„ 144 

Refraction  of  sound  suggeatsd  by  ProtBtokea  In  isiil,and  established  by  Henry 

laien  .„„ ,„.„»,^ MS,  SS3, 466,  fiOl 

Regents  of  the  SmIUisonlan  Instltntton,— proceedings  o^  on  the  death  oT  Joseph 

Henry L 9,ST 

Regents  of  the  Smithsonian  InatltnUon,— proceedings  oC,  relative  to  a  Memorial 

Volume -_ —,-, 51 

Regents  of  the  Smithsonian  Instltntlon,~ proceedings  o^  relative  to  a  public 

commemoration 3g 

"Reign  of  Law,"— Henry's  vievson 334 

Remarks  by  Dr.  Peter  <>arker,  on  the  death  ot  Joseph  Henry,  belbre  the  Regents 

of  the  Smlthsonlau  Institution Sg 

Remarks  by  Chief  Justice  M.  K.  Walte,  on  the  death  of  Joseph  Henry.-__ 9 

Remarks  by  Speaker  S.  J.  Randall,  at  tbe  close  of  the  Memorial  Servlcea ^ 3 

Remarks  by  Hon.  William  A.  Wheeler,  Vice-President  of  ttie  United  Btatea.  at 

the  Memorial  Services „„^ 4S 

Reminiscences  of  Joseph  Henry  by  Dr,  Henry  C.  Cameron _„ lee 

Renwlok,  Prof.  James,— emphatic  testimonial  of,  to  Henry , 1S9. 238 

Renwick,  Prof.  Jamea,— observations  on  lerreatrlal  magnetUm  for,  by  Henrj-.i*8,  MS 
ReportofNaval  Secretary  on  Heory'B  services  to  the  Light-House  Eslabllsnment    31  jt 

Repreaantatlves,  Hall  of,— devoted  to  Memorial  Services ST 

BesolullOQ  of  Congress,  appropriating  tbe  Hall  of  Representatives  to  Uie  Me- 
morial Services  -_^__^_ _^--_ ,___ ^ 1,3T 

Resolution  of  Congress  authorizing  the  publication  of  tbe  Memorial  Volome 1 

Resolution  of  Congress  to  participate  In  the  Memorial  Services i.si 

Resolution  of  the  Regentsof  S-I.  toarrangea  public  commemoration . -^      1ft 

Resolutions  of  the  Philosophical  Society  of  Washington,  on  the  death  of  Joseph 

Henry IM 

Resolutions  of  the  Regents  of  8. 1,  on  the  death  of  Joseph  Henry 2T 

Resolutions  ofthe  Regents  of  S.  I.  relative  to  the  funeral  of  Joseph  Henry ,      lo 
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byterlaji  Church  In  Washington -^^^ ^ . ^^^^^ ._ ^ ^      1A 
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Henry _ 13S 

ServlceH  of  Henry  lo  the  Qencral  Ctovemment _-_ iaa^l4a^3m 
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Smithsonian  Annual  ReporU,  In  30  vols.,  edited  by  Benry tsu 
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Sturgeon,  William,— tribute  by,  to  Henry's  Yale  College  magnet fflo 


638 


INPEX. 


BiWMwIvcordtnof  dlHtrtou  ladnoilandliionvnrwlb>-n«iiT., 
SulphurtiMirlil  linraiiii-itT  vnrUMt  hy  Henry., 


tfiuiilvr)*ail,  Iti-v.  I>r.  II>-ron,nuipliklnafibcn.lt.Honaic,Mtwt«lbr(boR«iK«nl« 

to  ofltrpmypr  m  Uio  Momortnl  8itv1i-i»i . . . 

Bundcrlknd,  Rvv.  Dr.  Ryroii.— cuiiolu'llnepmrer  liy.al  Uic  Uvmonnl  Mrvloea.. 
8urv»*y  inr  a  Stnto  rood  ibroUKh  Now  York,  by  ttctity &;,lKI,alO, 


TnrloT.  Wlllinm  B.— Hhetch  b7.  of  tbatrlonllilo'  wnrit  of  Henrr. 


Talagnun  froni  Antlo-Aninlcan  Ti^lcenipb  Compuiy  nt  Lgrtidon  . 
t^IvcnuD  (ramClrcrt  UnliHlHUictC'AbicCnniiiaiiyitt  Ixiudon. 

T»l<?«r»iii /WnoRlt  WlllluiiiTlHiiiiinn—  . 


Tolcttranu  n«d  by  Roii.  Rli'jiii-t  riymi-r  si  llir  Mwiiiorliil  Stirvltwo _, ., 

ToluffiHI'tilcnnnoiiiirninerit  uf  k(troii«iul<«l  dliFOVrrlM  utkbllibi^  by  Tlnnry., 

To rFBmpb.  muuolk.  inTcDlcd  by  Honry  In  IMl.. „„».  ISI,  H», »«.  3»H 

TeloHopc  for  itcicpcliii;  bmi-nidlatlflii  al  &  illnUtDO* , liM^ 

T<ai*B]r«k.  Dr.— iiulitiiiil  t»  Hrory  111  canMraetllie  oI<^<'t^ll'IIl>gIlot■ ^_ _.    IM 

Tlnnry  nf  lbe(»«a{(«f  "Itnpniiilornl)l«" Sa 

ThcTtual  lolooopc  devliu-il  by  nunry IM, 
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Tllnrmiiiilln  appllKl  by  llvnrr  111  IMf.  lu  I»t  tolnr  apols.. 

Tbunmiiii.  Mil  William,— Tclcjtrnin  Trom,  Trad  at  ihc  MrnioriM  Sarrlcs . 

Topogmphlcnl  iiliMrli  it  llm  Ktal>  iif  N'nw  Yiirk.  by  II»4iry 

Trinity  Haiuw.  r^iKtoii.^kTltprofcoiidoIpiicv  Ovm .-. — 


or 


Union  arih»rI<]iiiiiitltyolr«utt  with  lone  Inlendty  drealt,  by  llfmrr  ■"  1A^-.    Ml 
Onivnniiy. ««»  Yeah  Clly,—  ProRawr  Monc'n  flnil  t«l(cniplilccxparliBnita  la. 

Unlvf-nlly  of  rniiiiHj-li-aiiln.— i-hainiml  iimrvMuinihIp  In.ofTlTMl  loHi>iiry.lI<.m.:fTii 
trnlvi-ntlly  of  Vlrninin.— a  pran>Bonb1p  tn.propoipd  lo  Henry  l<y  Mr,  Olbuan,    1M 

Vaa  BpHBTlncr.  <1ob.  fttuphcn, —  Efasry'*  •mploylnciil  by,  a>  tulur y..  1M^X«,MS 

V(il»clly  ••rpRyi'iillliurHitliitvnvl  by  •Icctrlo  dbronosnpli — )M.>1^Ma 

Vli<^rnw1dFnl  oftbc  United  StOtH,  pmldlnE  oBlccr  nl  tbcUrmortuI  Harrlam..  ];■( 

Vlcc-Pmlilont  orthoI'iiltddHUtu,— raitd1nKorMr.Hftra]ln'>Acldr«aby„ ..     49 

Tli:i<-PrrJildf<iil  oC  till-  Uiilli-il  Klflion.— rvmiirli  •  by.Bl  Uic  Ucniorlnl  Hcrvloe* 1,U 

VoltA.  thit  Invontor  of  tbc  Rnlviuilc  pile  and  ballcry — .T^IU 

Wallc.  riilDf  Jiiniki'Morrlwiu  R.,  Oinini>lli>r  uf  Oii'SmlthMnlan  Initllutlon,— 

ain«ta1  uinouuwmfDtby.of  the  dpnih  of  JoHpb  llniiry 
Waiic. Chief  JuKticcMniriuiD  II..  cbuni-i-itoraf  IhoSmlUuanlui  tnitltutton,— 
rv>iNitrliii  by,  on  tbiid^nlli  'if  JnHi^pli  R*firy.».^,,. 

WaaUivr  forvouM  orKonlicd  by  Uenry _. 

ValtlDt!,  Dr.  JniiKvC.— NoIiBby.mi  llio  llfBiuid  cbftraclvrof  JowrpbUenrr 

WolllnK.  [>r.  Jainio  I.-..  ■  (lall-lH'nrvr  ;il  llii'  ftiiivnil  of  Jiwupb  """■?  fl 

Wbi-niJitoiip'B  t>hroDo«apa  compami  uilh  Usury'*  cbrunogntpli >M 

Will  of  James  Bnilthnon,— Uio  purport  of ___»7,l«^a»0,4<^ 

Wlilivn,  ITnii.  ItoliiTt  B.,  tttmikloT,  »  Bw|Bnt,— Addrcw  by,  at  the  UmiorUI 

Hrrvlp™ — ,, „ , . — ■ 

WIthen.  Run.  Bobvrl  E.,  Hi»ia.tor,  n  RasvDl.  Kintcd  bjr  tbe  R«««nt«  to  AP\ii«t 

Hfi  AddrtwD ,.  _._... . . -— —  — .  ■  - 

Wheeler.  Hon.  Wllllnm  A..  Ike  VIcv-tTMtdanl,— pnuldlni  oAiwr  al  th*  Memo- 
rial Serv  If™ _.- — — — —  4S» 

W)i<»ler.  Mod.  William  A.,  lh»  Vl(«-rr««tdunl,— mullni  at  Ron.  Mr.  Haanlla'* 
Addmii  by  _. . 
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uonlui  tnitltutton, —  ^H 

r  of  J  owrpb  Uenrr ITf^H 


Wbcflcr,  Run.  Wmiiiin  A.,  Uir  Vlc»-l>roaliloiil.-~-R«iuarki  by.al  lb*  III 
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